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FOREWORD

|

The program documentation pr:esented herein is a follow-on effort to

that described in '"136 MHz/400 Mtz Ea'rth Station Antenna-Noise Temperature'
| , . )
Prediction Program for RAE-B", by Ralph E. Taylor, Joseph J. Fee and M.

Chin, NASA/GSFC Report No, X-752-72-324, September 1972. Sections 1,0 and
A : ] - .

i

2.1 are taken directly from this reference.

]
}
|
|
|
|
o
|
|
l
|
I
|

Lz



1.0

2.0

3.0

4.0

TABLE OF CONTENTS

INTRODUCTION

PROGRAM DESCRIPTION

2.1 EQUATIONS OF ANTENNA-NOISE TEMPERATURE
COMPUTATION

+ 2.2 PROGRAM LOGIC FLOW

PROGRAM DESCRIPTION AND LISTINGS
3.1 PROGRAM REFERENCE CHART

3.2 COMMON BLOCKS CROSS REFERENCE CHART-

3.3 DESCRIFTIONS OF ROUTINES WITH CHANGEé-

FROM DQP |

3.4 DESCRIPTIONS OF NEW ROUTINES

REFERENCES -

lgA

PAGE

3

11

24
24

27

. 55



SECTION 1.0
INTRODUCTION

‘In 1973, the Radio Astronomy Expiorer-B (RAE-B)
satellite will be placed in a 1100 km-altitude circular
orbit around the Moon to make radio astronomy measurements. .

The purpose of the simulation study described in this
report is to determine the 136 MHz and 400 MHz noise temper-
‘ature. of the ground network antennas which will track the
RAE-B satellite during data transmission periods. Since the
noise temperature of the antenna effectively sets the Signal-
to-Noise Ratio (SNR) of the received signal, a knowledge of |
SNR will be helpful in locating the optimum time windows for

data transmission during low-noise periods.

, Antenna-noise temperatures at 136 MHz and 400 MHz will
be prédicted for selected earth-based ground stations which
will support RAE-B. Telemetry data acquisition will be at
400 MHz; tracking support at 136 MHz will be provided by the
" Goddard Range and Range Rate (RARR) stations. ' g

The antenna-noise temperature predictions will include
the effects of galactic-brightness temperature, the sun, and
the brightest radio stars. Predictions will cover the ten-
month period from March 1, 1973 to December 31, 1973. The
- RAE-B mission will be especially sus;eptible'tb SNR'degfad—
ation during:the two eclipses of the Sun occurring in this

"period.

The RAE-B Tracking Antenna Noise Temperature Program
- Documentation is to define the operation of the prediction
program in ‘terms of the mathematical operations, input data

requircements and capabilities of. the program. . Many of the

!



Ploglam Modules utilized were prev1ously developed for the
Data Quallty Prediction Program (DQP) developed under NAS
5- 11736 MOD 106 and if unchanged their descrlptlons are
referenced in that program rather than rcpeated here. Each

" new module or subroutine and any changed routines are fully

documented in Section 3.0 of this report and a flow chart

of the overall program is presented,



SECTION 2.0
" PROGRAM DESCRIPTION

2.1 DEVELOPMENT OF EQUATIONS
. 4 :
" Four sources of antenna-noise temperature are con-

sidered in this study:

Sky-Brightness Temperature

Sun | -

Radio Stars

Antenna Back Lobe Noise Temperature

® © e ©.0

Total Antenna-l -Noise Temperature

~ The formulation utilized within this program has
been previously utilized in the Data Quality Prediction
~ Program [1] developed by Wolf Research § Development Corp.
- for NASA/GSFC under contract NAS 5-11736 DCN §23-W-70446.
--The equations presented in the follow1ng are taken from

" .References 1 and 2.
'a) Sky-Brightness Temperature
Kraus [3] develeps the following formulation for

- sky brightness temperature

0-‘=90°-6° . ¢=2'ﬂ' . . i -
- Jf T (0,6) G (0,4) sin 623630
0 | L -

[

Tsxy=

8=90°- ¢,  ¢=2
G (6,6) sin 6389¢

é?‘w



where

' e0 = elevation angle between antenna's boresight
| axis and the horizon, degrees
T(0,$)  is the noise temperature distribution of the
- galaxy (excluding the sun and predominant
radio stars) obtained from References 1 -and Z.
7G(6,¢)_ is the lossless antenna gain.distribUtidn.'

6 and ¢ ~are the orientation angles defining the -
position of a radial surface element within
- the celestial hemisphere.

Figure 1 shows the physicél relationship of the
variables given in the above eqdations.>-The double integral
is computed by.réctangular integration assuming;that the
- antenna boresight is directed at the center-of;the Moon's
optical disk. The antenna patterns and brightness tempera-
tures are accessed from magnetic tape storage in the computer

program.
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ThlS program rcqu1rcd thc use of an accurate radio- sky
"map which covers the celestial sphere completely, for both
136 MHz and 400 MHz Since detailed sky-brightness temperature
contours were not avallable at these frequencies, it became
necessary to scale either existing radio maps in temperature,
or to generate a composite map from various smaller maps. The..
136 MHz and ibo MHz skyfbrightness temperature maps, Were pre-
| pared in this manner.

VThe 136 MHz radio map was scaled from data at 150 MHz,
pﬁbiished in 1971 by Landecker and Wielebinski (Reference 4).
The following relationship was used for scaling:

150 :
T =T —_ degs. K.
_.>136 _}SO (136),

Reference 5 was utilized for the conversion of galactic
coordlnates, employed by Landecker and Wielebinski, into the
necessary ‘equatorial coordlnates requlred for thls program

'1_-The 400 MHz radio map 1is a composite map formulated
frcm the sectional maps published in 1962-by Pauliny-Toth

- and Shakeshaft (Reference 6), and 1n 1956 by Droge and Priester

_(Reference 7)

b)' Sun -  . IR

The contribution of the sun to the antenna?noise

temperature is given by Berkowitz [8] as: |

2 .
SUN =.§§ Tb’ assuming ea >> as
a

-3
@



. where

6 = Angular radio diameter of sun’'s apparent temper-
ature model, degrees; assume 8 = 0.66° at 136
MHz and 400 MHz. ‘ ’ ‘

8. = Half-power beam width (HPBW) of symmetrlcal
antenna main lobe.

T, = 8x 10s K for quiet sun ideal model at 136 MHz,
" and 6 x 10° K at 400 MHz.
c) Radio Stars

The following equation is used by Téylor'[l 9] to:

'compute antenna noise power rise due to a point-source radio

star

where

o 1 G_ ° G(8) A

N, = E - B D_ Af
(o]

S 2 . 40

for a single pdlarization,

M - is the number of radio stars )
D, - is the observed radio star noise flux density,
-2y.,-1

wm “Hz —, constant over bandwidth Af.



A - wave length of transmission
'Gp - peak antenna power gain, above isotropic

'G(e)- antenna gain attenuation, at angle 8 off-boresight
i.e., G(8)=1 for & =0. '

Note that the antenna-noise temperature is

Ty = —— degs. K o )
' ’ kAf . Co - . o
" where
. Ny = total noise power due to all radio stars

_ within the antenma's radiation pattern

il

iBoltzménn's constant, 1.38x1072% J/x

Af = noise bandwidth of receiver, Hz

d) Antenna Back Lobe Temperaturé

.~ The black-body radiation of the Earth contributes to
‘_the overall antenna-noise temperature by means 'of the back

.

- lobe of the ground antenna.

Based on Blake's data (Reference 10), the efféct of
antenna back lobe temperature, Tp,cp, is approximated by'
adding a constant to the equation for antenna-noise temper-

ature as follows:



R . _ . O'
136 MHz  Tpack = 75°K
. ) 7-. o1 -

e) Total Antenna-Noise Temperature

The total antenna-noise temperatufe, TTOT’~iS computed
by summing each of the four contributions. -

Tror = Tsky * Tsun * Ts * Tpack

Antenna-noise temperature will be maximum at New Moon;
once each month. A higher peak is reached once each year'
.(December)'when the Galactic Nucleus is eclipsed by the Sun;

. during New Moon (see Figure 2). B |
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2.2  PROGRAM LOGIC FLOW

The following'logic_steps determine the antenna-noise
temperdture for each ground antenna which will track the
RAE-B: '

° Eébh»stgtion is tested for a visible moon.

® Antenna-noise temperature is computed for
each station having a visible moon.

_ef_ Antenna-noise temperature is recomputed at .
periodic time intervals from Moonrise to

_ Moonset. -

.  The logic of the program willAbe describedkby an

“overall program flowchart presented in the following:

11



L XS

NO

INITIALIZATION
OF DATA

SUBROUTINE
PLOTST

Y

READ

- CONTROL

CARD

TAPE 21
?

READ TAPE 21

“ (CONTAIN ANTENNA

GAINS, RADIO STARS
AND SKY MAP)

READ
PREDICTION
INTERVAL

g

SUBROUTINE

DIFF

{ELAPSED DAYS AND
SEC. BETWEEN START

© AND STOP TIME)
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va

ITIME =1D*86400 +
isC

YES

SUBROUTINE
BASEYR

READ

STATION
CARDS

LAST

STATION

INVALID
CODE

COUNT NUMBER
OF
STATIONS

¢

COMPUTE SINE
SOQUARE OF MINIMUM
ELEVATION

SINMIN = (SIN{O

2
ELE”

READ MOON ID
AND
EARTH CONSTANTS

13

YES

PRINT MESSAGE,
"READ NEXT
STATION CARD




¥

YES

SET EARTH
CONSTANT CODE

ECONS = ECONS + 1

v

(1} SELECT EARTH
ELLIPSOID

(2) LOCATE TRACK-
ING STATIONS
ON SELECTED
GEOID

GEGID = ECONS

GEOID = ECONS 2
ELLIP. ECC. = (1-F)
ELLIP,SQ = 1-ELLIP,

ECC.

SUBROUTINE
STATIO

¥

SUBROUTINE

HEADIN

SUBROUTINE

DIFF

{ELAPSED SEC. BE-
TWEEN EPOCH AND
START TIME)

14




ISECN = IDAY*86400 +
ISEC

Y

ISC = ISCC SET DATE FOR OR3IT CALCULATIONS
ISECN=0 . ANDSET JSECN TO ZERO TO KEEP
KOUNT = 1 TRACK OF PREDICTION TIME INTERVAL
DAY 11=1DD .

ISECO = ~INTRVL
INHO = 0

INCREASE TIME BY

INTERVAL

JSECN = JSECN +
INTRVL

CHECK FOR STOP TIME

CHECK FOR ONE WEEK PASSBY

€
¥

INCREASE ALL TIME
FOR MOON

ISECN = ISECN + INTRVL
KOUNT = KOUNT + 1

ISC = ISC + INTRVL

15



YES

1500 -}-

1sC < 86400

SET NEW DATE
1SC = 1SC-86400

DAY11=DAY11+1

DAY2 = FLOAT
- 1SC) /55400

!

SUBROUTINE.
ROTATE
(CALCULATE RIGHT

* ASCENSION OF

GREENWICH]

y

SUBROUTINE
ORBMS

{COMPUTE INERTIAL
X, Y.2,

X. Y, 2)

SUBROUTINE -
ORBFIX .
(TRANSFORM TO
EARTH—FIXED CO-—
ORDINATES AND
VELOCITIES)

- 16




"PLT = KOUNT. EQ. MM
(PREDICTION PERIOD
EQUALS ONE WEEK,
SET PLOTTING
RESULT)

Y

1=1(TO NUMBER

OF STAT.}

(TEST VISIBILITY FOR
EACH STATION AT
EACH TIME POINT)

IYMD = ISTRTY
BEC = |STRTH-(—'—S%’;T—”) x 40

ISTRTH

3

INHOUR = INHO

INYEAR = ISTRTY/
10000

¢

SUBROUTINE
BASEYR

v

SUBROUTINE ORBMS
(INITIALIZE R.A ’
AND DEC. OF SUN)

!

ISEC = ISECO
IWAVE = LIGHT/
(FREQx10")

17




J=1(TO KOUNT)

{CHECK EACH TIME
POINT FOR
VISIBILITY)

H=1i+1

LL=LL+1

JSEC = JSEC + INTRVL.
ISEC = ISEC + INTRVL

YES
JSEC < 86400

SUBROUTINE
ADDYMD

!

JSEC = JSEC-86400

K

LESSHR = ISEC—~INHOUR*2600

3600

18



INHOUR = INHOUR + 1

v

- SUBROUTINE REVERS

v

SUBROUTINE BASEVYR

¥

SUBROUTINE ORBMS
(COMPUTE R.A. AND
DEC, OF SUN)

LTSATX = LXSAT(J}—
‘LSTAXI(N)
LTSATY = LYSAT(J)—
LSTAY{I)
LTSATZ = LXSATJ)—
LSTAZ(1)
(FORM EARTH—-FIXED
[STATION—MOON VECTOR)

|

SUBROUTINE DOTTED
(DOT PRODUCT OF
STATION’'S LOCAL
VERTICAL AND
STATION-MOON
VECTOR

15



YES

IRSINEL O

1 MOON RANGE SQUARED)

RHOSQ = LTSATX?
+ UTSATY
+LTSATZ

(COMPUTE STATION TO

2

¢

ISINSQ = IRSINE**2/RHOSQ

IRSINE = ‘/ SINSQ
" IRANGE =‘/RHOSQ

v

LTSATX=LTSATX/IRANGH
LTSATY=LTSATY/IRANGH
LTSATZ=LTSATZ/IRANGE

Y

SUBROUTINE

SOURCE

{COMPUTE PREDICTED
TEMPERATURE) -

1F IRSINE IS NEGATIVE, MOON 1S-BELOW
HORIZON - .

COMPUTE STATION—~-MOON .UNIT VECTOR



TARY({ILlI)=TA
KARY({IL,1} = KC

TA=0.0
TARY (L) =TA

J=Jd+1
(Do NEXT TIME POINT)

I=1+1
(DO NEXT STATION)

I > NSTA

21

STORE DATA TO THE ARRAY FOR
PRINTAND PLOT



ISTP = ISECN.GT.ITIME

{

SUBROUTINE

PRTOUT

- WRITE(23) TARY

ISTP.OR. -
.NOT.PLT

KOUNT =0

KK = KK+1
ISECO = ISEC~INTRVL
INHO = INHOUR ’

y

SUBROUTINE
REVERS

. ¥

ISTRTH = ISTRTH + !
ISTRHN

RESET NEW START DATE FOR NEX'f
PREDICTION PERIOD

22



PRINT 10420

!

CALL EXIT -

ENDPLT

ENDFILE 23




-SECTION 3.0
PROGRAM DESCRIPTION AND LISTINGS

PROGRAM REFERENCE CHART

' : Name in (In DQP :

. Name . the DQP . Page ‘Documentation)
MAIN PROGRAM (ATEMP) DQP . A-1
BLOCK DATA BLOCK DATA #1 A-31

_ ADDYMD ~ ADDYMD O A-47

© ANGLE  ANGLE  A-sL
ARCTAN = ARCTAN A-54
BASEYR - BASEYR A-57
CROSSY - ‘ CROSSV A-90
DIFF | DIFF  A-92
DIFFTM , | '

' DINRAD , "~ DINRAD T A-97
DOTTED - ’ " DOTTED A-100
EPHEM
HEADIN |
MODULO | MODULO A-111
ORBFIX | ORBFIX A-130
ORBMS : ‘ '
OUTPUT
PRTOUT

~ REVERS | REVERS A-187
ROTATE - ROTATE A-190
RYMDI S RYMDI A-193

" SOURCE ; NOISPW © A-114
STATIO . - STATIO  A-207
TPLOT '

24



ROUTINES WITH CHANGES FROM DQP

Name Page
ATEMP - 27
BLOCK DATA 46
SOURCE 48

NEW ROUTINES

Name ' : Pagé

EPHEM : 55
HEADIN 59
OUTPUT 62
PRTOUT 64

TPLOT 67

Name in

the DQP
DQP |
BLOCK DATA #1
NOISPW

25



3.2 COMIOL BLOCKS CRQSS REFERENCE CHART

"COMMON BLOCKS

THEHHENEHERE
2lzlst el gEle| 8] 2] 2| b
ATEMP X X x X X X X
ADDYMD X
- BLOCK DATA X x | x .
 DIFF .
DIFFTM X
HEADIN X X . ] N
ORBFIX <
‘ORBMS X .
PRTOUT N . )
SOURCE X X X X X X
STATIO ) S -
TPLOT X X < )

26




DESCRIPTIQNS‘OF ROUTINES WITH CHANGES FROM DQP

" IDENTIFICATION
A. Name: ATEMP
B. Language: FORTRAN IV

C. Machine: IBM 360

D. Purpose: . To predict the RAE-B" tracking station
o : antenna-noise temperature at both 136
megacycle frequency and 400 megacycle

frequency for one week period as well

~as ten months period.

'E.' Common Blocks:

Name Variable Dimension Type

- /INERTL/ ORBELM (6) R*8"
THDOT ' (1L R*8

/RECEV/ INTGTH (1)  R*4
INTGPH (1) . - R*4

MESHRC (18732) 1*2

JROTATS/  ITYPE (1) 1*4

27

‘ Description

Input-Inertial .rec- -
tangular coordinates
(1-3) and velocities
(4-6) of satellite _
in meteérs and meters
per second respectively

Qutput-Rotational
rate of earth in
radians per second

Input-The orientation
angles increment of

@ (in deg.)

Input-The orientation

~angles increment of

¢v(in deg.)

Output-Containiﬁg
recelver antenna
gains and sky map

Qutput-selected track-
ing system type code
(1=SATAN system, 2=
85-foot dish, 3=40-foot

- dish, 4=106-c¢lement yagi

array, 5=19-element
yagi array)



Name = Variable Dimension Type
MATRX (21)  1*4
/STAID/ NAME () R*8
TYPE (7 1%4
LATD (7) 1%4
LATM (7) 1%4
LSLAT | (7 R*4
LOND (7) T4
LONM (7) 1%4

FLSLON (7 R#Q
LGAINA (7) R*4
:LELMIN (1) R*4
»;NSTA" (1) 1#4
LETGHT (7N ‘R¥*4
V/ORiENT/LﬁATS (42)  R*4
LZHAT (3,7) R4
ISUN (2) I%4
! IWAVE (1) R*4

28

Description

Temporary locations

Output-Tracking station
identification

OQutput-Tracking system type
code

Output-Degrees of station
geodetic 1at1tude.

Output-Minutes of station
geodetic latitude :

Output-Seconds of station
geodetic latitude ’

Output-Degrees of station
geodetic longitude

Output-Minutes of station

geodetic longltude

Output-Seconds of statlon"u
geodetlc lon01tude

Output Receiver's peaP antenna
gain (dB)

Output-Minimum observational
altitude angle (deg.)

Output-Number of tracking
stations

Output - Topographlc height
of stations (meters)

Input-Local north, east vectors
at .tracking sites

“Input-Station's local zenith

unit vector

Temporary location

" Output-Selected transmission

wave length (meter)



Name ._Variable Dimension Type | ~ Description

IBAND (1) R*¥4  Input-Selected transmission
‘ band width (HZ) :
/MISCEL/ EPOCHY (1) CI%4 Output-Date (year,month,day)
of orbit's epoch (YYMMDD)
EPOCHH (1) 1#4 Output-Time (hour,minute,
: second) of orbit's epoch
(HHMMSS) |
INTRVL (1) I*4  Output-Time interval of orbit
' points (seconds)
ISTRTY (1) I1#4 Output—Date~oflstart of pre-
_ dictions (YYMMDD) :
ISTRTH (1)  I*4 Output-Time of start of pre-
: -~ dictions (HHMMSS) A
NUMSAT (1) | 1#4  Output-Satellite sequence g
number : - P
LTSATX (1) R¥4
LTSATY (1) R*4 » Input-Station-to-satellite
LTSATZ NS R¥4 | vector components (meters)
LSTAX ‘ (7) R¥*4 .
LSTAY (7 R#4 Input-Station's geocentric
LSTAZ (7) ~ R*4 coordinates (meters) ‘
' TA (1)  R*4 Input-Predicting temperature
IRANGE = (1) R*4 Output-Station-to—satellite
. v ‘ distance (meters) :
IRSINE (1) R*4  Output-Sine of .satellite
- elevation angle
JNEW/  FREQ (1) I*4  Output-Frequency (MHZ)

F. Name List:

Name Variable Dimension Type Description

JCONTL/ TAPEZ1 (1) L Output-Code indicating the
presence of satellite transmitter
antenna gains input tape on’
unit #21

29



Name Variable Dimension  Type Description

/INTGER/ INTGTH . (1) R*4 Output-angular increment
' of 8. (deg.)

INTGPH (1) 'R*4  Output-angular increment
S : of ¢. (deg.)

G. Non-gystem‘Routines Required:

1PLOTST CALCOM, DIFF, BASEYR, STATIO, HEADIN, ROTATE, -
ORBMS, ORBFIX, ADDYMD REVERS DOTTED PRTOUT -

H. Input/Output Units Required:
Logical Unit Type o Data
. FT04F001 - Disk Input _Ephemeris routine
FTOS5F001 . System Input Job control instructions,
' ‘ 1nput data sets
FTO06F001 ~ System Output Printed data sets
FT23F001 ©2400-9 tape 'Cumulafive data
PLOTAPE 2400-9 tape  Output for the Calcomp
A o L R - Plotter'
"FT21F001 ~2400-9 tape Spacecraft Antenna gains
- o -and- brlghtness sky temperature
data. v :

CII. METHOD

This pr@gram is divided into four major operational

sections:

1. Access and storing of control infofmation,

and tracking systems parameters.
2. Access and storing of moon parameters.
-3, - Moon orbit ealculations. and storing.

4. Telemetry data predictions and display.
‘ 30



[P o TR © A

d. Temperature for quiet sun ideal model

e. Angular diameter of sun's apparent temperature modelA

f." Radio stars identification

Predicted temperature data

-
-

Time of prediction

Tracking station
Temperature source

Predicted temperature

‘The entire operational sequence described in this section is

‘repeated for each tracking station, when this is completed,
the process return to section 3 in search for the next tracking

period.

1T

CONSTANTS AND MESSAGES

A. - Constants:

~ Name  Value
" SPACE 10080 (1)
AUNIT 6378166, (3)
6378388, .
6378165.
EUNIT 298.25 (3)
297.00
298. 30
GMUNIT .0012394454711  (3)
.0012394153954

.001239443589

31

Dimension

‘Description

Storage space reserved for
orbit computations

Equatorial radii of earth
ellipsoids in meters

R661proca15 of flattenlng
of earth elllp501ds

Square roots of the products
of the earth's masses and
gravitational constants in
units of (earth radii) exp
3/2 per second



Name Value Qim¢3§19? Description
LIGHT 2. 997925x1o8 (1) Speed of light in meters/
- . . second
RD  .0174532925 (1). One degree expressed in
: radians
TWOPI 6.2851853072 (1) 2x
THDOT .729211585648X1O—4(1) Rotation rate of earth in
: radian/second
'B.  Messages:
Message Description -

INVALID INPUT CODE

-_INPUT TAPE TRANSWISSION
' ERROR

RECEIVER ANTENNA GAINS
TABLE -IS NOT AVAILABLE
FOR STATION XXXXXX :

. This message is printed when the

tracking system type code, satel-

lite type code, and earth “constants

code could not be recognized. The
data set is bypassed.

When the valﬁe of control para-

.meter TAPEZ21 is .TRUE. and read

attempts on logical unit 21 are

~unsuccessful, this meeting 1is

printed and the process is
term1nated .

The message is self- explanatory
Noise power will not be predicted.

32




Sectlon 1 and Section 2 are performed only once, while
program. execution returns to. the other sections repeatedly for
temperature predlctlons_from various prediction period. - In
the following the logical structure of each program section

will be discussed.

Section 1
The- major functions of Section 1 are to:

a. Access and process internally stored control
information (select and initialize display

hardware, set up constants).

b. Access and process inputted control data
(initialize input unit of transmitter antenna

gains, store prediction time).

. : . \
c. Access, store, and display tracking system

parameters which are:

1. Station identification (6 alphanumeric
charactérs) | '
2. Tracking system type codes:

1.= SATAN system’

"2 = 85-foot dish
3 = 40-foot dish
4 = 16 element Yagi array:

"5 = 9 element Yagi array

3. Station's position [geodetic latitude,
longitude (degree; minute, second), -
topographic height (meters)]

33



4. Minimum look angle above horizon (deg.j
AS.' Receiving antenﬁa gain above isotropic
source (dB)

Section 2

Moon parameters conéist of :
1. Identification (6 alphangmeric characters)
2. - lxgplerian orbital elements:

o a. Epoch of elements (Date: year, month,
day; Time: hours, minutes, seconds)

. 3. Earth constants code:

6378166m, £=1/298.25

6: a =

e
1: a, = 6378388m, £=1/297.0
2:.ae = 6378165m, £=1/298.3

4. Transmitter frequency (megacycle/sécond)

To assure consistency between orbital elements and
station coordinates, tracking station positions are computed
on an ellipsoid model specified by the earth constant code.

Section 3

Substantial time can be saved in computing efforts, by
calculating and storing moon ephemerides for up to one week
predictions. Using the JPL ephemeris routine, the inertial

34



orbital positions and velocities are obtained analytically
(subprogram ORBMS), which are then converted tb a geocentric,
Greenwich oricnted reference system (subprogram ORBFIX). This
sequence is repeated at each incremented time point returning
to the orbital calculations section of the process. Computér
memory -is reserved for the storing of orbits for thé period

of one week at 30 minute intervals. .

_Section 4

Telemetry data is predicted for each tracking éite from
a given antenna. Each stored orbital point is tested for
'Visibility before utilizing it in the prediction process By’
forming the scalar product of station's zenith vector and station--
to-moon vector. When the orbital point is above the minimum
look-angle, slant range and transmitter antenna gain are in-
cluded in the predicted temperature. The temperature data is
obtained by calling subprogram SOURCE, and its value reflects
the effect of galactic, solar and major radio stars. The
position of the sun is considered constant within the time of
moon passage consequently, the right ascension and declination

of sun are computed at one hour intervals.

Predicted temperature data in display on the computer
system output unit in printed form, when the predicted time
. is equal or more than one week it is also plotted by using

" WOLF calcomp plot package. The following items comprise the
printed output:.' - ' '

1. Identification heading
a. Tracking period and interval
b. Transmitter frequency (MHZ)

"Station identification
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(o ' 1ATE
AE=AUNIT(ECONS) 1ATE
F=1eDN/EUMIT(ECONS) {ATE
SORTGM=GMUNIT(ECONS) 1ATE

c 1ATE
c e e [E eme— ey ATE
Cemmmew-===.DCATE TRACKING STATIONS ON SELECTED GEOID 1ATE
[ . 1ATE
IF(GEOKD-EO-ECONS) GO TO 530 1ATE
GEDID=ECONS 1ATE
EWGLI={1e0-F)t%2 . 1ATE

et EWGLSO=1e0-EWGL Y - e e e e e seemeenis - JATE
CALL STATIN (AE.EWGL1:EWGLSQ) 1ATE

c . o . 1ATE
Crmmemmnaa=COMPUTE ELAPSED SECONDS BETWEEN EPOCH tATE
[ AND START TIME 0F RUN 1ATE
< . 1ATE
S0C CALL HEADINCISTRYY(ISTRTH ISTOPY,,1STOPH INTRVLY - v 1ATE
CALL DIFF (EPOCHY +EPNCHHISTRTY s ISTRTH,IDAYISEC) 1ATE
[SECN=10AV#864C0+ISEC 1ATE
PCU=4TRUE . LATE

C ' 1ATE
Cemmmec=waaSET DATE FNR ORBIT CALCULATIONS . 1ATE
c AND S e e - 1ATE
Ceememe=maeSET JSEC VO ZERO TO KEEP TRACK OF PREDICTIOM TIME INTERVAL 1ATE
[ 1ATE
184=15CC 1ATE
JSECN=G 1ATE
KOUNT=1 tATC
DAY11=1D0 Tm e LATE
ISECO==INTRVL 1ATE
INHO=0 C 1ATE

GD TO 1500 1ATE

[ 1ATE

| Qemmeec—aas=INCPEMENT TIME BY INTERVAL

IATE

280
281
2an
283

284 -

285
286
287
238
289
299
201
292
293
294
295
296
297
298
299
3n0
301
302
303
Ina
3ns

3C6 -

37
358
329
310
3
312
a3
318
318
316
317
311
319

ann .

321
322
323
32a
325
326
327
328
329
330
331
332
333
334

335

006 -~




v

ISN
T T ISN

- . 1SN

o .. ISN

TTTTTTTTTTISN
. ISN
o 1SN

Tt OISN

- IsSN
ISN

ISN

ISN

ISN
T ISN

. ISN
_ ISN

€116
2117

o118

c120

21227
123
0124

3132

€131

3132

B133 o

0134
n13s5

[ f
1000 JSECNTJSECNHINTRVL '

ISTP=ISECNGTITIME "~~~

g-------f--cn:c& FOR STOP TIME

¢ IF(JSECNGGT.ITIME) GO TO 2000+ - = © - =w
:——~—-——---CHECK FOR "STORAGE CAPACITY :

¢ IF(KOUNT+GFEe SPACE) GO YO 2000

g-- -------- INCREMENT ALL TIMES FOR SATELUITE"

c i

1250 TSECN=ISECN+#INTRVL ~ -
KOUNT=KOUNT +1
1SC=ISCHINTRVL : } - e

g-——---;——-CHECK FOR NEW DATE ) K

c IF(1SC4LT.86a001 GO TO "1560 -

S oemSET NEW OATE e s e e
C_ 1SC=15C-06400

c

C
DAY11=0AY11+1le
15CC DAY2=FLOAT(ISCI/86400.
c
Commmm—e—e-CALCULATE RIGHT ASCENSION OF GREENWICH

e - : i
CALL RUTATE (THETCO,DAY11.,DAY2,THETG)
c . i . o
Cmmmemmm=n=CALL ORBIT TO COMPUTE INERTIAL XsY¢Z+XDOT,YOCT,.ZOOT
C . - : '
CALL ORINSUISECN.EPOCHY.EPOCHH) .
c . C e .
Cemememem==THANSFORM TO EARTH-FIXED CNORDINATES AND VELOCITIES
c
cALL ORDF!X(THETG.LXSAT(KOUNT,.LYSAY(KOUNT)'LlSAY(KOUNTl-
X LXDOT(KOUNT)sLYDOT(KOUNT) LZDOT(KOUNT))
c
s GR TQ LEQO S s e
c
c

2000 CONTINUE
PCH .FALSE-

- C

0135

N 0137
N O134

'C------——--COMPUTE SATELLITE VISIBILITY AND TRANSHITTED S(GNAL STRENGTH
C . . AT EACH STATION
c .. .. e e

42CC PLT=KOUNTEQeMM
DO A48CC. [=14NSTA
LL=0 :

Cormsiemene==SEYT ELAPSED DAYS AND DECIMAL DAYS FOR RIGHT "ASC OF 'GRNWCH "7~

1ATE
1ATE
1ATE
1ATE
1AYE
1AYE
1ATE

.1ATYE

1ATE
TATE
1AYE
1ATE
1ATE
LATE

“1ATE

1ATE
1ATE
1ATE
1ATE
1IATE

"1ATE

1ATE
1ATE
1ATE
1ATE
1ATE
1ATE

1ATE ’

1ATE
1AYE
1ATE
1AYE

*1ATE

1AYE
1ATE
1AYE
1ATE
1ATE
LATE
1ATE
1ATE
1ATE
tATE
1ATE

“1ATE

LtAYE

" 1ATE

1ATE
1AYE
1ATE
1AYE
tATE
1ATE

C1ATE

1ATE
1ATE

336 -

337

‘339"

339
349
341
342

a7t
ar2
373
374
375
376
377
arn
379
38n
3ny
382
383
ige
38s
386
inv
3ns
389
390
391
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ey

e ISN €139
: ISN f1an

©IsN clel

1SN 0146
1SN Cla7
ISN D148
ISN 0149

1SN C151
ISN D152

I[SN U183

ISN 0156

1SN 0155
15N 0146
158 6157
1SN 6158
ISN 5159
15N 6169
1SN 0162
e 1SN N161

RPN ISN D164
ISN- 0165

ISN D167
I5N B 164
ISN 21590

1SN 0159

ISN 2173

non

aAanoonn.

.C

CALL ORBMS(ISEC'EPOCHY.EPOCHH) L Lo e B

tx a Lo C e e . . - , : e e —— e em e e - . C e e lATE
ITYPE=TYPEC 1) - ' 1ATE

RAT IO= ¢ FALSEe ~ = =~ === ' e } ATE

C . . . . . 1ATE
C - - CHMECK IF RECEIVER ANTENNA PATTERN 1S AVAILABLE L1ATE
(4 . ) 1ATE
: : XF(INo(xrva).Eo.x) RATIO=e TRUEe - : - S e e s en LATE
: ' 1ATE

—~"CHECK" IF NOISE"PREDICTION 1S SUPPRESSED 1ATE
1ATE

lF([FSKY(l)oEQ.NDSK*) RATIO=,FALSE, o e s ATE

[ 1AYE
[ . 1ATE
CmocmeanaeuSET pnso:cr:ou DATE AND CONVERT TIME OF DATE Tu SECONDS 1ATE
[ mmeememne e e e s e PATE
1YMD=]STRYTY 1ATE
 JSEC=ISTRTH=-ALE(ISTRTH/10C) ~ 2600$(ISTRTH/10000) INTRVL ™ s e L ATE
INHNP = INHD : 1ATFE
INYEAR=ISTRTY/Z100C0 1ATE

) 1ATE

Cemmwnmeaee INITIALIZE RIGHTASCENSION AND DECLINATION-OF “SUN —~ = -~ {ATE
C LATE
' CALL BASEYR(ISTRTY.ISTRTH,ID15CsDAY1,0AY2,THETGO) 1ATE
CALL ORAMS(JSEC+EPOCHY s EPOCHH) : 1ATE
1SEC=1SECO | o : : o Coee - 1ATE

[ : . : 1ATE
CmmmamuanmeWAVE LENGTH CONSTANT - - 0 mowmes oo scsssns s s o eme e JA(E
c o 1ATE
. WAVEL=LIGHT/(FREQ*14D¢6) 1ATE
INAVE= WAVEL 1ATE

‘ 1ATE

1ATE

R - e o e nb s ememire e e e i man e | AT
memmasenasCHECK EACH COMPUTED SATELL[TE TIME. POINT FOR VISIBILLIYY 1ATE
1ATE

[s]s) 33CC'J=1.KOUNT 1ATE
t1=11+¢1 1ATE
LL=tL+1 1ATF
JSEC=USRECHINTRYVL T s e e S 1 ATE
1SEC=ISECHINTRVL 1ATE
IF(JSEC.LTa164N0U) GO TOQ 23100 1ATE

CALL ADOYMD(IYMD1) 1ATE
JSEC=JSEC-B64C0 tATE

¢ : ' 1AYE
CummameweweCHECK 1F ONE HOUR PASSED BY ©- o 7w 7 rmswmenssis sssmens oo nomms e g ATE
c . . o ) " 1AYE
2160 LESSHR={1SEC=INHDIUR®350€) /3600 L1ATE
IF{LESSHRWLED) GO TOD 2400 LATE

c R . 1ATE
c——------——COMPUTc RIGHTASCENS!ON AND DECLlNATIUN DF suN 1ATE
c - - Ba : - e ———— — s ot rees emin e 1ATE
INHOUR=INHOUR+} . 1ATE

CALL REVERS (JSEC,IHRMSC) 1ATE

CALL RASEYR(IYMD, [HRMSC,+10. tsc.oAVl.Dsz.THETGO) 1ATE

1ATE

1ATE

392 - -

393

294

39s
396
397

398

399
PY)
any
462
403
acs
A0S

aQ6 -

any

478 -

4929

a1n -

a1t
912
a1l

414

a1s
a1s
al17
a1n
419
a20
a21
422
423
424
425
826
a7
428
429
430
421
AR
433
434
a3s
4736
[ ¥4
438
439

_f~"“—'_—”"””“PAGE'OOB’—

o am hr it v mn v = b ———— i $% i+ 4 ke e &8 s & &b A e e it G’

e e - @

YL

aay
4482
aa3
‘A_AQ
a4s
LYY

4a7




vy

(=4

TSN

ISN

ISN
1SN
'ISN

ISN
1SN
1SN
15N
1SN
ISN
15N
1SN
IS~
154

1SN

ISN
1SN
SN
ISN

0171

nir2
173
0174

23175

C176

c178

ct179
9182

2182 T

c18l
t1ea
PRE-E]

¢ins

c187
2189
01s92
€19y
d19t
ni92
r193
21348
~f195
0126
2197

- C

PAGE 009

¢ : ) . 1ATE 448
c-—~-------=onu EARTH~FIXED STATION-SATELLIVE VECTOR 1ATE 449
[ R 1 ATE- 450-—
2460 CONTINUE tATE 451
LTSATXSULXSAT(J)I-LSTAXC(L) ‘ LATE 452
CLTSATY=LYSAT(II-LSTAY(]L) 1ATE 453
LTSATZ=LZSAT(J)=LSTAZ(T) - 1ATE a54
c : 1ATE 455
Cratmsac=saDOY PRODUCY OF STATION®S LOCAL‘ V“RT(CAt “AND —— 1 ATE 456
< STATION-SATELLITE VECTOR 1ATE 457
c 1ATE 458
CALL DOTTED (LZHAT(l.l).LZHAT(Z.l).LIHAT(S.X)'LTSATX.LTSATYo 1ATE a59
x LTSATZ, IRSINE) st LATE 460
c . C1ATE 461
© Qmmwmme=c==1F IRSINE "TS NEGATIVE " SATELLITE IS  BELOW MORIZON™——— " —"="1AYTC 462
c 1ATE 463
IF{IRSINE.LTe0s0) GO TO 2200 - L1ATE 464
C . tATE 46S
c—---------compuve STATION-TO-SATELLITE RANGE SQUARED L1ATE a6 —- === o
C ’ ’ ~ 1ATE ab67
- AHOSO= LTSATX'*Z#LTSATY##ZOLTSATZtvz - - - 1ATE 668
c 1ATE 469
| Cemmmmeme~e=CHECK [F SATELLITE 1S BELOW MINIMUM ELEVATIDN o L1ATE 470 ~momoes
4 1ATE 471 .
SINSO=THSINE=&2/RHOSQ - 1ATE 472 hadiel
XF(stsn.LT.stuxN(z)) o 70 2200 1ATE 473
----- TRSINE=DSART(SINSQ)" B - mmsto= U LATE AT
c 1ATE 475
Coemmmmen—e—~-1F PASS 1S LONGER THAN ONE DAY (SYNCHRONEOUS) CUT PASS ° 1ATE 476
c . L 1ATE a77
c (IF TIME INCREMENT IS LESS THAN ONE MINUTE - CUT PASS WHEN 1ATF ar8 s
c STORAGE FOR SATCLL!TF SIGNAL STRENGTH IS FILLED) 1ATE a79
c - i o —== 1AYE &gy ——
c 1F(EIVISeGEe1440) GO 10 2200 1ATE 481
c . LATE aB2 e o
ComemaenaeaSATELLLITE 1S VISIBLEs INCREMENT IVIS 1ATE 483
[« LATE a8a
< Ives lvxqox LATE 485
c - T o T oTmeTT T oS s Sseem mee e 22 LATE 485 T
c----------rnunure STATION-TO-SATELL!TE UNIT VECTODR 1ATE 417
[ 1ATE and
IRANGE=DSAR T(RHO5Q) 1ATE 489
LTSATX=L TSATX/IRANGE - . TATE aqp = e
LTGATY=LTSATY/IRANGE 1ATE 491
=t LTSATZ=ULTSATZ/IRANGE & === 1ATE 492
CALL SOURCELIYMD «JSECe14KC) . 1ATE 493
TARY(IT,1)=TA \ATE 408 o =
KARY(LL +1)=KC . 1ATE 495
GO TO 3r04 : R Tt simimsrem 4 e dhnme s e ATE 496 T T
2200 TA=".0 ’ LATE 497
. TARYEITs 1)=TA . S e e o Y ATE 493 - -
3060 CONTINUE - 1ATE 499
4000 CONTINUE 1ATE 500
cALL PRYDUT(TARY.KARV.NS A.PLT.KOUNTD 1ATE sC1
DO 31 [1=14NSTA ° - T e s s e e | ATE B
KKz} 1ATE 503
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- - . - - e - - - PAGE 010 W. —
- - !SN (:193 - - Do 30 xK:l .T ’ = e e mmhaiee e e e e e e - - . ‘ATE 50‘ LIRS ...
ISN 0109 © CTEMP(IK.I1)=0, ' 1ATE sos
Tt ISN 0240 —emssme DD 3N JimiaMyo— o : s 1ATE Sn6-
Ism z20 CTEMP(IN,T1)= TAMAXL(TARYIKK,11)oCTEMP(IK,T1)) 1ATE 507
tsx c2u2 KK=KK+1 - 1ATE 508 - - AR
1sn c2r3 IF(KK+GT4KOUNT) GO TO 31 1ATE 599
T Isy ¢2ts 30. CONTINUE - - 1ATE St - - T o
. ISH 2215 31 COMTINUE 1ATE 511
TTTTTITTUIUASN D207 mommm s wRITE(23) CTEMP 1ATE-S512
15N (202 [F(ISTPLOR. oNOT4PLT) GO 'TO 5000 1ATE 513
I1sy 2210 KQUNT=2 Tt T ommemes JATE 8514 - T ST e
IsN 2211 ISECD=1SEC . ’ 1ATE 5158 )
s ISy 212 oo TUINMOE INHOUR - Y cee - - - T T emim s (L ATE S16 -
ISN %213 JF(JSEC.GEL(86800-INTRVL)) 'CALL ADDYMD(I1YMD.1) 1aTF 517
ISN 0218 i ISTRTYEIYMD t e - - Bk —=—1ATE S18-
1S4 5216 GO T 1259 1ATE 519
ST 1SN €217 223 PRINT 1ca2n - T e {ATE 820
15N c219 cALL ExIT o 1ATE 521
- 1SN n219 SCCY CALL ENDPLT RS - T 1ATE S22 -
1SN €22) ENDFILE 23 - : 1ATE 523
T ISN 2221 sSToP b ToTTTmm s e - e e JATE 525
1SN 2222 10CCC FORMAT(2(21642X)414) 1ATE 526
- ‘1SN £223 101CH FORMATIA6,21641Xe1141Xs13) 1ATE 527 -
154 ©224 tn2co FOQMAT(AG'Il-213-F6-2-lXoZXB-FO.Z-ZX.FS-lanvF?oZolloFZ.O) 1ATE 528
TRt 13N 1225 12410 FORMAT(1HI,30Xs "INVALID INPUT CODE*) _1ATE 529
1SN D226 10626 FORMAT(1H%, 3CKs ¢ INPUT TAPE TRANSMISSION ERROR®//) C1ATE 530
TTTTTTTTOISN 2227 ¢ 1CA4a30 FORMAT(31X, "RECEIVER ANTENNA GAINS TABLE IS NOT AVAILABLE ¢y~ == [ATE 531
X 'FOR STATION *,46//} 1ATE 532
T c 1ATE 533 T e e e -
ISN 0223 END 1ATE 534
.



I. IDENTIEFICATION
A. Name: BLOCK DATA #1
B. Language: FORTRAN IV
C. _Machine: IBM 360
'D.  Purpose:
II. METHOD
Not applicable
III.  CONSTANTS IN COMMON BLOCKS
Name Variableé Dimension ' Type
- JDAYBLK/ MONTH (z€) 1
JALMN/  MONA (12) - I
o MONT (12) I
JANTNA/  ANTEN (3) R*8
JRECEV/  THINTG (1) R%4
© PHINTG - (1) R4
MESHRC  (18732) 1%2

46

To store alphabetic constants and zonal
Earmonics in common block.

Description
Cummulative days
Name of each month

Cummulative days for each
month o

Name of transmitter antenna

- system.

Insert constant ''zero' to

these positions.



LEVEL 18 ( SEPT £9 )

15N

intabdenti i & 1
15N

ISN

1S

1SN

1SN

-- 15N

ISN

1SN

e 1SN
. 1SN

- ISN
o ISN
- 1SN

05/360 FORTRAN H

.

oATE |, . T20061/10004023 ¢

COMPILER OPTIONS = NAME= uaxN.opr=cx.anecurass.sounct.eacoxc.NOLlsr.Nooecx.LOAo.uAp.NoeotT.xo.NoxREF S e e
c : BLOCKD
C NAME mw~—~-eLocx~oAYA“~w~"———“ - s e e i e B QC ey —
c gLoc . 2
C PURPOSE TO STORE ALPHABETIC CONSTANTS AND ZONAL HARMONICS oLoc s
< IN COMMON BLOCK .BLOC a
e oLoC 5 — L T
conz . BLOCK DATA BLOC 6 :
wen s CIMFMNSION MDNT(12) .MUNA( 12) SR rmmmmessms e BLQCT T P o
LBy PEALSB J2,03.J4,J5,ANTEN S - BLeC 8
05 INTEGER*2 MESHRC BLOC 9 e e e e
HUP6 COMMON/DAYALK/MONTHL 26) L 2Loc 10
ol olir 4 COMMIN ZALMN/MONA ,MONT - IR < [ e el B TR eSS T e e
LY COMMUN. ZANTNAZANTEN( 3) ' o BLOC 12 ¥ a-
PCg - Tt COMMON/RECEV/Z - THINTGPHINTG ¢ MESHRC(18732) —8L0C™ 13
c ’ : aLNC 14
c BLOC 185 = = o o oo oem m e s e oo
C ) BLOC : :
LR DATA ANTEN/? SATAN 8sFT 4OF T/ aLne
et DATA MONT/31+5959G+123415141814212,243,273,308,334,365/ BLOC
nn12 - DATA MONA/® JAN FEB MAR APR MAYJUNEJULY ‘AUGSEPT OCT NOV DEC*/ —- OLOC:
c ’ 8L0C
c BLOC
013 DATA MESHRC/1873240/ sLOC
sc1a DATA THINTG/Ue/ sPHINTG/Ue/ - \8Loc
0015 DATA MONTH/C»3’.v60'91|'l2!'l52vl82'213‘2Q4p274.3050335936§| BLDC
- T T e T T U R3] ,59490,120415101814212,243,27343084334,365/ — " -7 BLOC
. ¢ . BLOC
0016 END - BLOC
- oy ey T.. o L Yo :-’5"'\“ ....L.m‘..‘.. I R ‘. .u‘.‘.. »... 4.‘.|......_,_m,_-'¥_"‘;"v -‘.‘ e ete v

<




I. - .IDENTIFICATION
A. ~ Name: SOURCE-
B. Language: FORTRAN IV |
'C.  Machine: IBM 360
D. _-Purposéf To compnte the Anteﬁna»noiSe temperature
' of a tracking ground station antenna.
E. Calling Sequence: CALL SOURCE (IYMD,JSEC,I,KC)
Name Dimension Type . - . Description -
IYMD (1) I Input-Date (year, month, day) of
: . ' ~spacecraft's passage over a given
station. _ N :
JSEC (i) I - Input-Time (seconds) of day at
o ’ : passage. ' _
1 (D ' I ,-Input-Tracking station'sequence‘
' number.
KC (1) . . T Output Number 1nd1cates the source
o ‘ ' o ~ of the temperature.
F. Common Blocks:
~Name Variable Dimension Type - Déscription
~ /ROTATS/ ITYPE 1 1 Input-Select tracking
: system type code.
ROTATE (3,3) - . R . . Input-Orientation matrix
' : of tracking antenna
- SQUARE 3 .- R ' Input—Vectof giving the
(1,1) L direction of polarization .

in the antenna centered
coordinated system.

48



Naﬁe ‘Variable _Dimension.
SQUARE 3
(1,2)
SKY 4 3
/RECEV/ THINTG 1
PHINTG 1
BLOCK 18732
JORTENT/ WORDS 42
ZHAT (3,7)
SUNDC | 1
SUNRA 1
" WAVEL. 1
BANDW 1
/STAID/ WORDS2 63
| STAGAN 7
) WORDS 3 2
/MISCEL/ FOUR1 6
SATX 1
- SATY 1
SATZ 1
FOUR2

21

Type
R -

I*%2

49

T mmm W™ R

. .

Description

Input-Vector of polarization
in the earth-fixed topo-
centric system
Input-Projection of vector
of polarization in the
station boresight system.
Input-The orientation
angles increment of 6

(in deg.)

Input-The orientation
angle increment of ¢

(in deg.) '

Input-Containing receiver
antenna gains and sky map.

Temporary locations:

Input-Station's vertical.
unit vector

Input-Declination of sun

Input-Right ascension of
sun

Input-Wavel length of
transmission :

Input-Effective receiver
bandwidth

Temporary locations

Input-Receiver antenna

gain above isotropic source.

Temporary locations
Temporary locations
X Y,Z components of station-

moon unit vector in the
Greenwich-oriented system. .

. Temporary locations



Name Variable Dimension = Type - "_ Description

TEM | | 1 - R Output-Predicted temperature
FOUR3 -2 ' R Temporary locations
/NEW/  FREQ 1 | R Input-Frequency (MH,)

-~

G. Non-System Routines Required:

REVERS, BASEYR, ROTATE, CROSSV,VDOTTED, ARCTAN

" II.  METHOD:

~In the computation of total temperature of the moon-to-
~earth telemety link, four contributing temperature sources are

considered:
1. Fixed-level source Antenna back lobe temperatﬁre

136 MH T = 75° K

Z° . "BACK

i

- 400 MHZ,}'TBACK 350 g
2. Variable—ievei source ;
' éj Sky noisesw(galaxY)
b) Sun'radiation'l
c) Rédib stars

The effects of terrestrial noise sources, the ionosphere

-and troposphere are neglected.

Front-end thermal noise is created by the internal heat

“supply of electrOni; components of tracking equipment and it is

50



thus a function of instrumentation system. Receiver nominal -
temperature is therefore a part of tracking station informations.,

- The variable level sources degrad data quality via noise
temperatures in the antenna main beam and side lobes (Figure 1)

and their values can be predictéd. The method of prediction
is presented in Section 2.

IIT. CONSTANTS AND MESSAGES

A. Constants:

Name Value Dimension . Description

DEGREE 57.2957795'“ ”11). Angular'equivalent of 1 radian.
RADIAN .01745329 (1) ‘Radian equivalent of 1 degree:- .
TWOPI 6.283185 (1)  2r ' L -
ONESPI .0397887 (1)  1/8«

23

BOLTZ 1.38 x 10~ (1) Boltzmann's constant

B. Messages: None

51



VAR

LEVEL

C SCURCE
T C NAME SOURCE Akt - SOUR - -
4 . - . . SOuUR
R C PURPOSE ' TO COMPUTE THE YOTAL SYSTEM NOISE POWER OF A TRACKING SOUR
. c ANTENNA SOUR
il C i ) ) : SOUR
ISN CAv2 . SUBROUTINE SOURCE (1YMD¢JSECIKC) SOUR
T InoMN 0023 i T DIMINSION ANTENAC3) ,SIGHTI3) ¢STRNOT(3,10) - TTUSQUR T
ISN OC 36 INTEGER®2 MESHRC(451,5) NOUIGAL{16280)BLOCKKC sgur
- 158 0725 INTEGER %4 TYRE FREQ,LIMIT(3) SOUR
ISH L0 FEAL%8 DAY1.DAY2, THETGC . THETG,PHI snuR
: 1SN I007 RCAL®A MNHAT,,TEM,LOBES(S) S50UR
. 158 2068 COMMON /NEW/FREQ,DCH SOUR
CTTT Tt ISHN TeNY T COMMON /RNTATSZ LTYPELROTAT(3.31) OUARE(B.J)-SKV(S)‘“—*““—“———_-'snun"-
TSN 7710 COMMON/RECEV/Z THINTGPHINTSG qBLCCK(lB?BZ) SOUR
IsN 2911 COMAVON /N2 1ENT/WORDS1(42) ,ZHAT(3,7) ¢SUNDC: SUNRA+RAVEL « BANDW SOUR
IsN 512 COMMNN /STAID/WORDS52(63) +STAGAN(7 )+ WaRDS3(2) SOUR
ISN 2¢C13 COMMIN/MISCEL/FOURI(6) «SATXSATYSATZ,FOUR2(21)TEMFOUR3(2) SOUR
JISN o6 COUIVALENCE (RBLOCK(5),RCGRID), (BLOCK{17),LORES(1)).(BLOCKI27), S0OUR
et ST X MESHRC{141)), ({BLOCK(2283),SUNNOL ), (BLOCK(2285)3SUNDIA)y "~~~ "~ "——SQUR "
X (BLOCK(2287)NNSTAR} . (BLOCK(2299) STRNOI(141)), SQUR
T X (3LOCK{(2349)  NOIGRD )« (BLOCK{2351) +NOIGAL(1)) SOuUR
1SN %015 LOGICAL* L PASGS,SKIPRADPCH SOUR
IsSN 0016 EQUIVALENCE (THSINJRASIN) «( THCGS .RACDS)'(PHSXV.DCSIN)o(PHCOSg S0uRr
X DCCOS)Y«{ SUNEL +STAREL « SUNLONLSTQOR) SOUR
ST TTTISN 2017 TITTTTEITTOEQUIVALENCE (SQUARE (L .1) JANTENA(LI ) o (SOUARE(L1+23+SIGHT(1)) "~ """ "7 SOUR
C ’ SOUR
o C SOuR
154 0cCtls DATA DEGREC/9T42957T795/+RADIAN/G1TA4532925E-1/.THWOPI/62283185/ SOUR
1SN NG19 " DATA PASS/.FALSEC/.ONEEP1/e0397887/,B0LTZ/1e38E-23/ SOUR
(SN 32)Y DATA LIMIT/Z1S0,:61.017 SOUR
I 158t 21 HEAT{PARAM) 10 %k« (PARAM/1Ce ) o cmttt T SOUR
IsN o022 (8L} =75-(([-136}%5/33} SnuR
(s I3 - TEM=C 0 SOuUR
3 1S (N 2a RAD=.FALSE. SOUR
"ISN 225 KC:O SOUR
1SN 0225 . . catL PFVCNS {JSEC, ITHRMSC) SOUR
TTTTTTTTT 1sN 0527 T O CALL RASEYR O (TYMDLIHRMSCLID, 1S+DAY1 sDAY2 +THETGGC) - TSt sSguR s
19N 2529, . CALL RhlArt (THFTGO,DAY1 4DAY2 4 THETG) SQUR
1o oz ROTAT{1.3)1=5ATX S0UR
oo IsM 2033 ROTAT(2+,3)=SATY SOUR
e ISN 23312 ROTAT(3.3)=5AT2 SOUR
ISN £ 32 . CALL CROSSYV (QATX-SATYoSATZQl--OutU.vROTA?(loZ)vRUTAY(Zva)t SOuUR
e TTTT X RRTAT(3,2)) ThrTmT oo T T T OSQUR T
I{sN 2723 STOR= SO“T(DﬁVAY(l-Z)*#chOTAY(Zch*‘Z'ROYAT(S.Z)“Z) Sour
- 1SN CC 34 POTAT(1,2)1=ROTAT(1,2)/STOR : SOUR
1SN 0235 ROTAT(2:2)=ROTAT(2,2)/5TOR SOUR
R S.c7> S oX o . 3 ROTAT( 3.2)="NTAY(3,2)/STOR . ' SOUR
toN 5037 CALL CROUSSV (ROTAT(142).ROTAT({2+2)+ROTAT(3,42), SATX.SATY.SATZ- SOUR
_ . X ROTAT(Ls1)+sROTAT(2431)sROTVAT(3,1)) " 77 mmmmmmmmmmmees - TR TITTTTUSOUR T
1SN €633 TEMP= . SOUR
T Is~ no 39 - IF{(PASS}) GO TO 100 SOUR
1SN 241 DELTH=RADIAN®RRCGRID SOUR
ISN Goa2 DELPH=RADIANAFLNDAT{NUIGRD) SOUR

18 ( SEPT 69}
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e - . - . - “PAGE 083 - - - memme
STt 1SN C9a3 " INCTH=1 S Tl T SOUR S8 Tt s e - G
ISN 3544 lF(THtNTG.NE.O.) DELTH=RADIAN®THINTG : SOUR S5 ]
m————— (6N fAAKA [ IF(THINTGoMNFalo} INCTH=THMINTG/RCGRID - - - - TTTTT U 8OUR GG e e e
1SN vcan IF{PHINTGeNEoDs ) DELPH= RADIAN®PHINTG . : ’ : SOUR S§7 ’ . . '
________ B ISN 0nsSa - ARPEAZDFLTHEDELPH . - R e e .. SNUR 58 - - - - EREEI I PN e
ISN £951 DELSTH=SIN(DELTH) S ) : : SOUR 59 .
198 InS2 . NELCTH=COSILELTH) . ot T sl T o SCUR 69 - TR s e e - : B T e
SN 3753 DLL SPH=SIN(DELPH) : . : SOUR 61
TTTTTTUTOISN Q9S8 0 vt DELCPH=COS{DELPH) - T ; - SOUR— 62
IS 3755 LENGT=133/MOIGRD+1 : S ' SOUR 63
HEE ALY PASS=TaTRUE o o L . TR T e e e e s T SQUR L el & L e
. 1SN 6557 1606 THSIN=C, : - . . o SOUR 65
—_—— 1SN nnS Tt THCOS= 1 . e Ce eeae L T P NR v-..'.......:,..,.-_..-........V e SOUR 66 . . - P - - e msem e cemieen
1SN 6359 TGAIN=D, ’ S R SQUR 67
——— s 1GN 29 AA . s Key Rl T U S, - ——— S— =S OUR T 68
ISN N6l SKIP=.TRUE, c . i SOUR 69 ) .
c GAIN=HCAT(STAGAN(I) ) ¢DEL THSDELTH IR R T USOUR Tttt e s s e e e
ISN 2662 GAINTDELTH®DELTH - o SAUR 71 : o i
—— e e a6 T 6n TO 201 . . R i TP ey TR e e ememeC L L . .
1SN Clna 101 SKIP=,FALSE, : o SOUR 73
T ISN D065t 0 200 STORZTHCOSYOELCTH=THSIN®DELSTH < - memeec e s ooee ToTmewetes sos SOUR 7G4 -
. 1sM zoes ) IF(KeGTSLIMIT(ITYPE)) GO TO 419 - . N SOUR 75
ot 1SN C%5A3 IFL{STOR+1,E-6)sLTe04) GO TO 410" - T T s SQUR 76 T e : e
. ISN 2¢79 THSIN=THSIN®DELCTHETHCOS*DELSTH - . . SQUR 77
- . ISN PO THCOS=STOR i R I © SNUR 78
1Sy ¢a72 K=K+ INCTH . : S : SOUR 79 :
e . T € 77 GAIN= STAbAh(I)fWESHRC(K'ITYPE)'i P — SouRrR " 8- — -
v 1S4 5073 : . GAINZMISHRC (K, I TYPE) : L - ’ ) SOUR 81
N 1S5 2974 GAYN:HFAT(GAIN)%THSIN*ARE& . o ) SOUR A2 R C
15 rc7s 201 CINCLE=-DELPH o SOUR A3 H
1SN 0¢ 75 PHSINZ-0OELSPH L S o SOUR - 84 T e e SR
ISN ~?7 PHCOS= 4DELCPH . - sour | 85
T T 1SN o arcts kide CI.’)CLE:C[PCLE&DELPH - “"""“",‘ o TTTImT e s SAUR O RE m mem m e eee
©ISN JLT9 IF(CINCLEL,GE«THOPL) GO TO 20¢ - . SOUR A7
‘ C SN 2l9y SYUR:PH’;lN‘DELCPHOAPHCOS#DELSPH coe . - - SQUR an - - v e .
1S4 a2 PHCOS=PHCOS ¢ DELCPH-PHSI N*OEL SPH K sSNuUR A9
== rgy acal : PHSIN=STOR T L ' SOUR 94
ST IR AT ANTENA L] )=THSINGPHCOS Ut ] C SOouUR 9y
T T &k roag ANTENAL2I=THSINAPHSIN LTI TS T e e SOUR 92
ISN M9s ANTENA( 3)1=THCOS L . . . SOURY- 93
T ISN Su87 DO ann Mm1,3 . : Co Co “ SOUR. 94 s I
1SN 0nsa L SIGHI(M) =G, . B R o - snuR 95
Tt 1SN 2099 o SKY(M)=¢ ' : ' - _‘I' T e SOuUR 96 i - eyt " oot T
L I8N A9 NI acg N 1.3 ’ . ) SOUR 97
TTTTTTTTCTOISN Toep o ato's:oHrrn)—slcur(ua¢noTAT(M.N)aANTENAtN$ === TTTmeryee - SOUR 98
SN t692 . CALL DDTTED (ZHAT(1. I).IHAT(z-l).ZHAT(J.I).SIGHT(l).SKGHT(Z). soun 99
e : X SIGHT(3),STAR) SOUR 107
ISN 2093 rF(sron.Lr.o.) GO TO 300 ,'v o . : © SOUR 101
- IsN no9s ’ ITHETA=9" 4 ~ARSIN{SIGHT(3))¢DEGREE ' : o o SOUR 102 . R
ISN 6396 CALL AQCTAN (schr(a).SIGHT(t).THETG.PHI) . © SOUR 143 } .
Tt U IsM o tog? - “ IPHI=PHI*DEGREE . T Tt s s e SOUR 10§ T e
_ ISM 2098 . TECIPHIWLT.1) IPHI=1 SOUR 105
- ISN 0139 : M= Lewcrv((pox-x)/Nnxrqoi+xTHETA/NO:GRoox SOUR 146 : e
tsn ¢tet . STOR=NOIGAL(M) . . . : " SOUR 107 :
ISN 2132 . TEMP=TEMP+STOR*GAIN . : S - C o SOUR 108
1SN 0133 . TGAIN=TGAINSGAIN _ : .SOUR 109
1




£

P2

1SN
IsSN
ISN
15N

15N
ISw
15N
s
foN
158
15N
1SN

o

A

15N
| ]
ISN
1SN
ISN
1SN
13~
15N

158

15N
15N
[
[ AN
taN
15
tsn
TSN
1aM
ISN
ToN
18N
1SN
Isn

1SN
15N
1SN
ISN
154
1SN
[5%
ISN

T ISN

IS~
| S8
s~
ISN
Ion

ISN D165
ISN 0166

NI IES B> BYe |
NP w29 NG P

[P

27133
S13a
n13s5
"~
S
7139
183
3141
21482
9143
Jlaa
2145
n144%5
2147

s )
LR B

ol B-31
2153
2154
T1SsS
0155
ci57

6153

4 2]
J166
01s1
vlh2
Llos

SGUR 167 .

“* PAGE €03 -
IF{SKIP) GO TO 101 o S e - : © SOUR 110 - - - - - —
. 60 TO 330 : S o ' SOUR 11}
Tt 810 YOCMDP=TEMP/TGALIN T S mes e e vl e b e et e e e e ¢ et SOUR <] 2
KC=KC+1 .' . o : A . SOUR 113
HTEMP=r 49 . T : - L SOUR 114 .. —
IF(5UNNOTWEQeGa) GO TO 500 ‘ ’ : L SOUR 115 .
SUNLIN=SUNRA-THETG : oo e SouUR 116 e
DCSIN=SINCSUNDCG) . : sSouR 117
T osmme DCCOBECABTLSUNDC) e - - SQUR 118 —
RASIH= SIN( SUNLON) v _— o SOUP 119
RACOS=CAS{SUNLON) ' - o Sttt SOUR 120 - e - -
ANTEMA(11=DCCAS¥RACOS . S o - . saur 121
ANTENA{ 2)=NCCNS*ASIN L ) . to B ) t - SOUR 122 -~ = —— = -=m=n- i
ANTEMA(2)=DCSIN * . sounr 12
. CALL CLTTED(Z 1Ar(x.x).ZNArtz-x).znAr(a.r).AN?ENA(:).ANTENA(za. —-SOuUR- 128
L% ANTERALI)JSUNEL)Y ) . SOUR 125
IF{SUNTLWLTCue} GO TO 520 SOUR 126 - At - .
CALL DOGTIED (SArx.,ATY.SATZ.ANTENA(I)oANTENA(Z).ANTENA(J)aSUNEL) sounr 127 .
SUNEL=ARCOS(SUNEL) ¢DEGREE ; S SOUR 128
xF(auwa.,r.us o» G2 TO S09 SQUR 129
KC=KC+2 Tt e ~="'SOUR 130
TRVS=SUNIL/RCGRIDHL . Co : SOUR 131 .
'M!.’S!L SHRC(INVS.ITYPE) . " oL . sounr 132 ST TN T T T T S e
} SGAINSHIAT{MESHS) ' : ' SOUR 133
€ FOR NARROW BEAMS USE 1/2 POWER BEAMWIDTH : : soun 1348 - -
IFLLCHESCITYPE) oL Te 15ar) YGAIN‘(LOBES(lTVFE)ORADlAN)ttZ - SOUR 135
- c . mes o v mm rerm = e — ——— e s na— Sn”h 135
eruv:(ssAINOSUNNOIt(SUNDIAtaAOIAN)th)/TﬁA:N ’ SOUR’ 137
BC0 RTEM=N,N " SOurR 138
IFI{NOSTARGLELG) GO YO 610 . . . . SOUR 139
0N A2Y M=l NUSTAR . . SOUR 1480 .
qrﬁu Y“NOI(\.M)OPAOIAN-THETG . SOUR 14y
SIn=aIN(nTYNR) . T T T Semmme e ot St e e e snUn 1482
FACﬂﬁrfﬂ;(ﬂfUH) s ) CSNUN 143
STNR=STRNOI(2.M) BRADIAN C . T : SOUR 14aa
DCSINZSIN(STOR) . . SOUR 145
OCCU3=CN3(STOR) : R o S SnuUP 14
ANTUNAL L) =0CCNSHRAGCOS : . e o sQUR 147
ANTIMIA( ’)-'nr('ﬂ"tnA{;XN P i oo, 8 < SNy tas
ANTENA(NI=NCS . SOUR 149
CALL DOYTED (znnr(x.l).ZHAT(z.!).ZHAY(B.X).ANTENA(I).ANTENA(Z). SOUR 1573 "
X ANTENA(3),STAREL) . sSOuR 151
IFISTAPIL4L.TeCe} GO TO 600 Co . SOUR 152
CALL DOTTED (SArx.cArv.JArz.A~rENA(x).ANTENA(a).ANTENAcan.STAREL) sOuR 153
TF{STAREL.LTeCe®) 60 TO GQQ = 7 m s e s e T STt S SOUR 1S4
PAD= o TRUF, Co . SOUR 155
[THRETA= AWCOJ(’TARLL)‘DEGREE : o : T UsHUr 156 mome s s e
K=ITHETA/RCGRIOD +1 ’ o 'J- SAUR 157
GAIN=MESHRC (K, T TYPE) o CoT T spUR 158 T -
, prruu—wEAr(GA:N)-(HAVELO*Z)vSTRNox(J-M)G(ONEan/BOLTZ) SOUR 159
e GO TO &°1 - TSI m s mmmiescm S ns s s s GOUR ] 0 ¢ mn s e
606 PTEMP=0,0 . : ‘ ) © S0UR 161
€C1 PTEMSRTEU4RTFMR : o R © ¢ spum 162 ' ° .- - —
€2¢ CONTINUE ) . . [ SOUR (63
IF(RAD) KC=KC+4 ) : R .. snuRA 164 . i - e
610 TEM= TEMp#STEND&RTEN#XBL(FREOl y 0 . SOUR 145
e ' N -7 " T SOUR 166
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3.4 DESCRIPTIONS OF ‘NEW ROUTINES
I. IDENTIFICATION
A. Name: - EPHEM
B. Language: FORTRAN IV
' C. Machine: IBM 360
D. Purpose: 1) Read Lunar §& Solar Ephemerides and
: Nutation in Right Ascension and the
Lunar Libration Matrix.
2) Interpolate the Data Using Flfth
"Order Everett Scheme. ..
E. Calling Sequence: CALL EPHEM (TSEC, AO, IYMDE,
: IHME, SECE)
Name Dimension  Type _ . ‘Description
TSEC (1) R#8 Input-Time at which data is desired
' - in days from Jan 0.0 of the reference
year for the ARC in seconds.
AO (24) . R%*8 Output-1) If 'ONLYEQ' is true;
' A0 (1) = Nutation.
2) If 'ONLYEQ' is false;
A0O(1)-A0(3) - Unit vector
to moon in
true of date
coordinates.
AO(4) - Range. to moon in
meters. .
AO(S) -A0(7) - Unit vector
. to sun in
true of date
_ : coordinates.
AO(8) - Range to sun in
meters.
AO(9) - Nutation.
IYMDE (1) 1%4  Input-Year, month and day of Epoch
time

55



Name Dimension Type . . | Description
IMME (1)  I*4 Input-Hour and minutes .of Epoch
: time ‘
SECE (1) 1%4 Input-SeEOnds of Epoch time
" F. Common Blocks: None
G.- Non-System Routines Required: DIFFTM
H. References: 'NONAME SYSTEMS DESCRIPTION'
' Vol. I Sec. z.3.5, 2.4

56



LS

COHDILEg OPTIONS - NAME=

MAINqOPT“O!-LlNECN?ﬂSB-SOURCEoEBCDIC-NOLISY'NODCCK-LOAD.MAP.NOFO17-XO.NO!REF . -

EPHE

c» EPHEM ¢ *
1SN npr2 o < SUBROUTINE EPHEM{TSECsAO s [YMDE ¢ [HME o SECE ) —rrrmr = = = smmsirom s oo oo @PUE —— ¢
ISN 9003 REALAS AJ(28) DAY PLANET(343¢345) ¢DAYRFOF24F4,FSC, ) EPHE 2
eF SR, FSAF25.F4S,FCSe TSEC,0AYL s MOIONI3 43017} «FACTOR,S+TYMOLD EPHE 3 -
1SN 2uda PEALXS NUFMI{S1) RUFM2(51)+BUFM3(S1)BUFPL(27) «BUFP2(54),BUFP3(S4)EPHF a
1S4 30735 REAL#8 BQUFM(153),8UFP(135) ) EPHE s -
1SN D0C06 RFAL NUT(S1) EPHE 6 .
ISN 077 "ot v im L OGICAL NOTIST/ZeFALSGEes 07 =mm i mmom s —-— EPKE 7 -
1o nooh INTEGHER DATR/4/ ENHF A
15N 0QU9 EQU VAL FHCE(BUFM(1).MO0N(l-l-l))-(BUFP(I).PLANET(I.I'I.U) EPHE 9 .
1SN €013 FQUIVALENCE (FS3,5) . . EPHE 10
1SN A511L Tt EQUIVALENCE{NUT(1),8UFMLILt1)) t . T EPHE 1Y T T T T e T T e e e e s e e
1Sy 09212 CEOUIVALENCEI(OUFRMICT) +BUFM(1) ) (BUFM2(1)sBUFMIS2)), EPHE 12
R .(aurwa(x).nurw(x~3)).(BUFP1tx)'suﬁptlit.(BUszti).euFP(zatrs—"*—~ EPHE =13
.(nurws(l).nurpta?)) EPHE 14 $a-
1S4 €913 DATA FACTOR/14215C3739164520-027 . EPHE 15 - - T S
198 2514 DATA MEQ/S/4TYMOLD/1.05N0/+0AYR/9999400/ EPHE 16
1594 5358 TRIG12(5%2-1eDC)*S/6400 EPHE 17 - -
15N 2010 IF(MNITISY) GO TO 6 EPHE 18
1aM 21y - HOU1GT=s g TRUE, ) T o e TTTCEPHE T 19 -
1SN 2219 IFIDAYRLGSZ,999947D)) GO TQ 5 EPHE 20
1SN 5L 21 CALL DIFFTM(IYMD.IHM.SFC‘XYMDE.lHME.SECEvTMIN) EPHE 21 g
IGN 2222 DAYR=TMIN/1,44D3 FPHE 22
15% NC23 G0-TO S EPHE 23
158 2226 . 6 XF(TT-‘:F.T.F,O. TYMOLD) RFTURN EPHE 24
IGN 3326 ™ 7 TS DAY=TYSEC/f.68DA T Bt “TT EPHE T 25
taN 1327 . IF{CAY=DAYR )10y 70,459 EPHE 26 °
194 2028 1C PEWIND DATP EPHE 27
158 0529 READ(DATR,END= ZOC)IVMO.lHM.SECpNUT.GUFpl EPHE 28
IsN o FEAD(DATH ,EMND=200)0UFML EVHE 29
1SN N0 31 READ(DATP (END=2A0)AUFM2 EPHE 30
SN 20322 h - READI(DATP (END=20G IBUrM3 - ° - rmrerms sememsee e Tt EPHE 3t
1S4 2033 READ(DATP LND=2CCAUFP2" ’ Eene 32
15N 7538 READ(DATREND=2G0)HUFP3 EPHF 233 -
158 13535 IF(IYMDWCALG) GO YO 209 i C EPHE 34
1S4 2037 CALL OIFFTN(IYMD.IHM.SEC'KYMDE-XHMEoSECE'TH!N) e e s EPHE 35 -
ISN 27234 DAYR=TMIN/1484D3 : ‘EPHE 36
SN0 2C IF{OAY-DAYR)IANE 470 +50 Y t ) TSmO T assms e e s rm s s e [ =40 N7 T
1SN £280 3C READ(DATP ,END=20C) 1YMD .+ ITHMe SEC o+ NUT+ BUFPY EPHE 38
Isn ~oad RFADIDATDZENND=209)NRUFML ' EPHE 39
1888 ©042 FJEI\Y)(DAYI‘.[;‘H():Z"O)l!\)FMZ . EPHE. acl
1SN T¢s3 READ(DATP L END=2C2IBUFM3 EPHE 41 - - e
151 55648 . PEADIDATP (END=202)BUFP2 EPHE a2
ISH 07244 REANDIDATE ,FND=20RYHUFP] TonmmmErn oo T mmem e e - - tEPHE 473 "t
1SN NQ44h IFCIYMDL-Q4N) G0 TO 209 FPHE 44
1SN 1348 CALL DIFFTH(IYMD+IHMSECoIVYMDE 4 IHME , SECE+TMIN) EPHE 4S5
13N €Ca9 DAYO=THMIN/ 144403 ) ’ . ] : ) EPHE 46
ISN 008Y 77" 80 [F{DAY«GT«DAYR+8,07) GO TO 30 I A Y
1SN 3052 76 INDEXSIDINT((DAY=-DAYR)*24D0) : : EPHE a8
ISN 2953 = DAY1=DAYR+.SDOSDFLOAT(INDEX) - s EPHET A9
ISN, 0054 ‘ INDEX=INDEX+1 e h } EPHE S0
ISN 2655 S=(DAY=-DAY1)%2,000 o ; s e EPHE SY - N - e
1SN D556 FCS=1400-5§ ‘ . ' ) . : . EPHE S2
ISN 0GS? 'FRS=F2(F2S) ~ .~ : : T - - 53 - -




8%

. :‘ Lo Lo e . STPAGE QB e -
1SN 9¢SA : Fas (Fe sttz-a.oo)vFast.osoo B R E - - L RO P —
1SN 2059 . Fs2=F2(S) - S o ' ) EPHE S5 :

TTTTTTTOISN 2060 0 = - cov o FSAZ(S2%2=8,D0)¥FS2¥,0500 - - . - : - EPHE—S6
1SN nesl R DN 9C  11=1,3 . EPHE 57 ,
- - 13N 3062 . Aﬂ(xx»-mnn~(x.xx.xuosx)mFoSoMooNtz.!x.x~osx)ur25¢uoo~(3.xr.r~oex)cEOHE sg’ e e e
‘ .FAS#NODN(X.lIoXNDEX+l)#FSO#MOON(Z.I!-lNDEXOl)#FSZ# EPHE 59 . . '
- - eMONN{3,11,INDEX+1)%FSq . T T EPHE B Tt e e - -
ISN 200513 98 CONTINUE EPHE 61
eemsem s 1SN 3GMa TUTTT T INDEXTIOINT((DAY-DAYR) ¥4 26 Fmm e - —- EPHE - 62
ISN 2065 - DAYI-OAYR+4.Df*DFLOAT(INDEK) ) : S S EPHE 63
PR ISN 3668 . INDEX=INDEX+1 ) B S N e e e . oo EPHE - &4 -~ B e ——
Lo I3N An67 . - S=(DAY- TDAY11#.2500 ) : ' . EPHE 65
TTTTTOISN 4068 7 St FE&§=14D0=S 0 e eees TTTTTI T S s s st i s s e EDHE G~ e - vaT
SN NCAY z =F2(F9S) . . ) EPHE ' 67
TSI ISN NQTY s e -(C‘:*F“S-Q.DO)*FZS#.DSDO - - EPHE 68
. © 18N AcTt o F 2=F2(S) . EPHE 69 _
Tt ottt 16N 5072 0 - FS4=(S#3-0,00)%FS2%,9500 T T T e e e e e EPME L PO e e rme e e
158 6073 ) B0 95 J=1.NEQ - . EPHE 71 ) .
- TOISN 0274 oo ot [r=3ay , R . T AN 2 T o A SRR
158 3C75 00 99 (=1.3 ' . ’ : : . EPHE 73 ’ ‘
TSN 0CTA 7 T Q= tpar : : s T T e e EPHE T4
©ISN 937? AD(CLTIT)Y= PLANET(lal.lNDEX.J)tFOS#PLANET(Z;l-lNDEXoJ)‘FZSQ EPHE 75 . .
e : .PLAVEY(J.(oINOFX.J)*FAS’DLANET(lo!.lNDEXOl-J)tFSOO : I 1 € R L P
oL AN‘Y(L-I.lNDEXOI.J‘*FSZQPLANFT(J.I.KNDEXOI-J)tFSA . o EPHE 77 : : :
[‘;N 5:73 95 co JTX'\'UE ] R P, .o EP“E 78 - . e e ewa PR . e eee e
' ISN ¢ 79 DO 96 J=1,3 EPHE 79 ’
—— LIS 2o oo 96 ACTI+3)=A0¢ Jl—J)O—FAC'TOR#AO(J) TrmTm e e e 1 115 BN - e—
TIsN 90881 DO 97 J=2,NEQ . : . EPHE 81
TTTTTTT 1SN sea2 o =34y - g : - : : EPHE B2 -
1SN 2233 DO 97 (=1,3 EPHE 83
. 1S4 ~=a4 LL=14L ) . e .. £PHE  Ba . e e e
1SN 20135 . S7 AC(LL)—AO(LL)+AO(L03) ) - ' EPHE 85 _
A ST Tt 5906w - TYSOLD = TSFC - B . et e e T S e e e e e EPME "86— — -
T ISN LnAar RETURN " : . EPHE 87 ' -
- 159 3243 . 2¢¢ leTr(O-XOtC)IYMD'XHM,SEC : o . e TOEPHE B8 ot emm e o
1SN n389 STOP 12345 . S oo EPHF B9
. LISN 3a93 300 WRITE(6,23C0)IYMDIIHM,SEC ~ : : . o . o " EPHE Qo
" 1SN 2091 ) STOP 54321 : EPHE 91
T~ " ISN ¢992 -~ 1CCC FORMAT(* 1PROGRAM TERMINATED'/'OINSUFF!CIENT EPHEMERTS DATA'/ EPHE Q2 = «rremmessoes e m—
: 1 'OLAST DATA POINT® 18.16,F857) EPHE 93
ISN 2093 2C0C FORMAT(*IPROGRAM TERMINATED '/9QINSUFFICEENT EPHEMER!S DATAS/ " EPHE 94 T e e e
1 - 'OF [RST DATA POINT*+1B4164F865/) " EPHE . 95
T ISN 0Ngs - ) END - ) . ‘ © EPHE 96 T e




IDENTIFICATION

/NEW/

I.
A. - Name HEADIN
B. Language: FORTRAN IV
C. Machine: IBM 360
D. Purpose: To print the program identification page,
tracking stations list and radio stars list.
"E. - Calling Sequence: CALL HEADIN (ISTRTY, ISTRTH, o
' _ ISTOPY, ISTOPH, INTRVL)
Name . Dimension  Type B Description
ISTRTY (1) I1*4 Input-Date (year, month, day)
' - of the predlcted start.
ISTRTH '(1) I*4 . Input ‘Date (hour, minute, second).
' : " of the predicted start. s
ISTOPY (1) S I%4 ' Input-Date (year, month, day)
: o - of the predicted stop.’
ISTOPH =~ (1) I1%4 Ihput Date (hour, minute, second)'
: ' of the predicted stop.
INTRVL (1) I1*4 Input-Tracking interval (seconds)
F.. Common~Blocks:
Name Variable Dimension Type Deécription
© JALMN/  MONA (12) I*4  Input-Name of each month
| MONT - (12) I*4 Input-Cummulative days of
) one year. _
/STAID/ “see main routine ATEMP
FREQ (1) 1%4 Input-Erequency of satellite

. transmitter (MHZ)_



Name Variable Dimension Type Description

/ANTNA/  ANTEN (3) ‘R*8 Input-Trééking_system type
name. )

G. Non-System Routines ReQuired: RYMDI
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057360  FURTRAN N

SFeT 69 ) DATE 72.061/714044,440
COMPILER OPTIONS = NAME= MAIN,CPT=01 4 LINECNT=58¢SOURCE.ENCDIC,NOLISToNODECK LOAD +MAP NOEDIT, 10 NNXREF
c ' ' HEADIN
- CSUARNUTINE HEADIN(ISTRTIY{STRTH,ISTOPY: I STOPH INTRYL ) —mmo—r= = oo MEAD - = -
DIMENSION FLUXES{30) .5Ma0(3) HEAD .
INTEGER®Z  MEGH ’ HEAD
INTESSQ=a TYPE,FANOQ C. HEAD
BEAILES INTGTH, INTGHH HEAD )
REALD NAMr.AurfN.PONAM'(J) HEAD
pomeeemeess LOGICALYL PCHO St HEAD
COMnrE JALMMN/MONAL12) .MONT(12) HEAD
COM A /RECLV/ZINTGTIH, INTGPH ,MESHC18T32) HEAD
AN /"TAI//HAVL(77.TY":(7),vAT"(?)'LATH(T).SLAT(?)vLOND(?)o HEAD
5 Lol T SLOM{TY.GAINITYELMIN, N.TA,S GHT(7? et HEAD == -
COMMON ZHEW/TREQ CH HEAD )
T CCOMMOTE JANTNAZANTENCS) R S ks 1021 o) _——
ECUIVALENCE (MES SHE17) «DMWOL 1) IR ( MESH(2203) s TEMP) 4 (MESH(2285), HEAD
< >UIOIA)-(NF¢M(’7l?).NUHLRO).(MCSH(“ZSQ).FLUXE C22)e ’ v HEAD
5 (MESH{2369),GRINDS) HEAD
DaTA GOQAME/'CAJSK)V’CYGNUS ATAuRUS ACENTAURUVIRGO A'/ HEAD - b -
CCALL RYMDI(ISTRTIY.IYLaIM1LI101) HEAD 1a
- CALL RYMDI(ISTRTH.IHIINLIZISY) T T Mt s e emim o mmsc CHEAD T 19
CALL RYM4DI(ISTOPYLIY2.IM2,102) HEAD 20
ALL QYMDI(ISTO”H'IHZJ!NZ.A.c) HEAD 21
MAINT= INTRVLZAD ’ THEAD | 22
WRITE(OH.97) H HEAD 23
WRTTE(H.10:0) NOWA(lwl).[DX'IYIoXHl'IVl'HONA(IM }oI02+IY2.1K2, HEAD 24
st g (N2 GMINTWFRTQ L T RIS mAIema i smmeimie mieSies oS Some e o MEADT 2SS
ERITELO,101) HEAD 25
DN 17  I=1.NGTA HEAD 27T
1C WRITE(GIQZ) NAMEC(L ) oANTEN(TYRELII ] o LATD(IY SLATHM(L) SLAT(I), pEAan 20
SOOI LONYME I SLONC L) fOMNDITYPS (I132,GAIHITY HEAD 29
WRITE(OH,LO4) TEMPSUNDTA HEAD 39
- - WRITE(S. 121 T NS TS TR SammimmSemeM S L rSs rim S einSmem S sEe— MITAD 3t
O 2A Kl NUMERD HEAD 32
JE{-1) %341 . : . HMCAD 13
2 WRITEC(GH,133) PONAME(K] JFLUXES(J) +FLUXES( J+1) o FLUKES(J42) THEAD %A
Qa Fn:4Ar(1H1.//////////) MEAD 3% Tomwee ot oo emmemmems—s oe oo rmm e —
10C FORMAT{ 32X, *RAC- TRACKING ANTENNA . TEMPFQATUPC‘I!S’X; HEAD 16
s TRPERIND CF COVERAGE‘c/ﬁpBGX-Aﬂ.lX-IE.'o $ LR, I eIXy T T TITTTTONEAD ar- -
$ 12+ 1 120 3XPINTLIXAS, 1Xal20%e* o710 T205Xe1Ze® § 512 HESD 38
S ///788X, CATY L 1%L T4, 1X s "MINUTES INTERVALY.////,39X, HCAD 30
3 ¢ FRCOULKGY T ¢elXs013¢1Xy MHZY) HEAD A0
161 FORLATOING AKX P THACKING STATIUNS® o/ // 12K+ *STATION® 3A% HEAD 461
% PANTENNA '.SX-‘LATITUDFf.l”Kp'LONGlTUDE'.I“X.'ANY[\NA ‘e HEAD 62
- T 10X, TANTENNA *¢//3X, *IDENTS S MEAD 43 cTheomo e -
5 SXJOTYRPL', S HEAD -aa
STX e TDEG-MIN-SEC T ¢ 7Xe "OEG-MIN=-SEC? 23X, '"MAIN LODE BFAM WIDTHY, ~°'°° HEAD 45 -"rowm=—s oo - T
Y 12%0'GATR /70 0G0X, 'DEGa ? «23X, *DA ') . HEAD 46
1c2 FOR%AT((/.ZX.AG-#G-SK.IB.PX-IZg?K.FS.Z.SK'IS»lXQKZpix' NZAD &7 - i —————e
T FGe2sllXaFSe2018XaFSe2s1IXF542) - HEAD 48
ettt 121 FORMATL///7/756X: *R3ADIY STARS ' .77/ +33%X4*STAR NAMEY ,TX, I TTTTUMEAD 49T T
S YRIGHT ASCENSION® 66X 'OECLINATIONS 211X *FLUX DENSITY?®, cap  so
3 //eSAXe"'DEGe* 16X, 1DEGe "4 10X 'WATTS  METERS~2¢eHZ~11) HEAD S1 T e T
103 FOIMATI/Z/Z 420X A 241 0KaFTa3a13XeF0e2,14%eE9-2) HEAD 52
1C4 FORMATUIHIS/Z/Z 15X STEMPERATURE FGR QUIET SUN IDEAL MCDEL = aEQoQsHEAD TTTrmTm ot T T T T
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IDENTIFICATION

A. 'Name:

E
-

C. Machine:

D. Purpose:

E. Calling

OUTPUT

'B.  Language: FORTRAN IV

IBM 360

To print out the predicted antenna-noise
temperature results.

Sequence: CALL OUTPUT (TSEC, NAME, TA,

- TA

KC, TIME)
- Name Dimension  Type _ Description
- TSEC (1) I1*4 Input-Total seconds from starting
i time. '
NAME (1) R*8 Input-Name of tracking station.
(1) R¥4 . Input-Predicted temperature.
XKC (1) I1*4 Input-Number indicate the temperature
‘ sources. ' ' :
TIME (1) I#1  Input-"TRUE", print out the predicted
5 © time
"FALSE", the predicted time
is not printed out.

E. -Common Biock: None

G. Non-System Routines Required: None
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LEVEL

902
FEM O]

YLuL6
e07
acon
oo
NI
Tl
no12

Nonle
vG1n
tn1z
.019
N 3I20

Rl 8-

COMPILER OPTIONS = NAME=S

30

n

12

23

10

160
102

18 t SEPT 69 3

SUBTROUT INE QUTPUT(ISEC'NANE'YA'KC'YYMEi"“

KC

XUT:nthJ
oAt e
tun
DATA AL1/BHSKY TEMe/o

fimMr st 3) e
1CAL S TIME

Tty 05, TET

AL T shL 2 &L 3K

Tus/36n FDRTRAN H

CLTOLNI -1/

AL2/7BHSUN TEM,./,

AL3/78H RADID, /

DATA = = === BLR Y=

IND=1
oo 3n 1=1+3
Gl 13=8LK

IF{KCeLTe4) GU YO 11
KC=rKC=4

GCIINDI=AL3
IND=IND+L
TF{XCel To2)
XKC=KC-2
GCINDY=ALZ
TND=TIND L
GUIND)Y=ALY
IF{TIMEY GO TO 21
IF{TSFCe:CaTOLD) GO TO
HH=TSEC/ 367 %

MMz (TSEC~-HH*3600)/60
SS= TSEC~HH$I60NN=IMKEL

6L TO 12

CWRITETC6H3102) HH VMM, SS,

TOLD=TSEC

TIME=eFALSES

RETURN

WRITE(6+,102) TAINAME G
TOLO=TSEC

RETURMN T

FORMAT(3Xe3(1241X)sB8XeFa3y

FORMAT(20X+F9e 3 IOX.A
END
\

10 -
TAJNANE 4G - -
o

!OX|R6|12X03AB)
6+12Xs5A8)

’ ]

pate

T24081/18088048 T

MAIN.OPT-OIquNFCNTSSB-SOURCFvEBCDIC'NOLYSToNODECKoLOAO.MAP'NDEDlToID.NOXREF

ouTPUT
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oure 17 s
ouTeP 18

== QUTP - 19 7T
oute 20
QUTP DY - eeme e e
oure 22
ourP | 23
oute 24

e QUYP 28 T
oute 26
oure 27
ourte 28
ourp 29

. outP 30
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ourp 33 - T
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I. IDENTIFICATION
A. Name : PRTOUT
B.  Language: FORTRAN IV
C. Machine: IBM 360
D.  Purpose: To arrange the predicted antenna-noise -
temperature results for print and plot.
"E. Calling Sequence: CALL PRTOUT (TARY, KARY, NSTA,
: . ’ PLT, Kl)
Name Dimension Type | Descriptioh
TARY (336,7) R*¥4 Input- Array stored  the predicted
: ' temperatures of each stations.
KARY (336,7) 1*%2 Input-Indicate the temperature
' _ sources. :
NSTA (1) I1#4 Input- Number of tracklnc ground
stations. . .
PLT (1) L*1 Input-"TRUE", plot the results.
: "FALSE", no plot output.
K1 (1) I*4 | Input-Tracking frequency within
- ' ~a tracking period.
F.  Common Block
Name Variable Dimension Type . bescription
/STAID/ NAME (7 R*8 Input-Name of the tracking
‘ ' stations.
TYPE _ (7) I1*4 Input-Tracking system type
~ : code. _
/MISCEL/ EPOCHY (D 1?4 Input-Date (year, month, day)

of orbit's epoch

T 64



Nitme Variable Dimension Type
EPOCHH (1) I*4

/ALIIN/ - MONA _(12) I*4
MON'T (12) 1%4

G. NonfSystém Routines Required:

65

Déscription

Input-Date (hour, minute,
second) of orbit's epoch.

Input-Name of each month,
(4 characters)

Input-Cummulative days of
a year. -

RYMDI, OUTPUT, TPLOT
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LEVEL

LI

13 ¢ SERT 69 )

COMPILER OPTIONS = NAME=

cnr2
Izt
AT
noeh
[aK Py 4
[theig 1
[slhgene
[
RN B

int12

JC1
nectLs
9715
G116
71y
re13
w19

an2r -

¢ 21
cr22
jr23
224
~t2s

£o226 -

cL.2?
nezy
o}
1031
033
(R TS
o035
2330
[ d
0033
2439
ccaz
cla2
tna3
nraa
cnas

N CLa?

20a3
cca9
305)

crst,

£ss2

trsa

2055
0I5k

57

i 6058

C

21

26

n
30

“164¢
icse

0s/360. FORTRAN H

SUARNUTINE PRTOUT(TARY;KARY,NSTA.PLT.K!)”"“”
INTEGER®2 KCo,KARY(33647)

INTEGER®S EPOCHY.EPOCHH;!NTRVLvTYPE(T’-D&Y
REZAL®4 TANY(336,7)

RECAL*8  NAVE(T7)

LCGICAL®]l TIME.PLT

COMMIN /STAID/NAME 3 TYPE -~
COWWONI”IQC'L/FPOCHY'EDOCHHoINTRVL'ISTRTV.ISTRTH
comveN /ALMN/MON&(XZ).MONT(IZ) -
T1AE=4FALLSE

CALL RYMOLUISTRTY pIRY g IRMyIRD) - -oomm wmeed s rsmmimmrn e o

CALL RYMDI(IS TRTH.!HF.IMEoICE,

L=taw L PR
DAY= 1RO

LOLD=1rM S e
1ovay=1rn

MUMDY=DAY+MONY{L=1)

LINE=]

CWRITE(A,104N) MONA(L),DAY.IRY -

WRITE(641950)

ISEC=IRT 23600+ IMES6N+ISE=TNTRVL R AL
£O 30 1=1.%1

ISEC=ISECHINTRVL : S m e e
CD 20  J=14NSTA

TARTARY (T o2) v o emens m e - - e
IF{TALFNLI) GO 1D 20 ' : :
KC=KARY{14J)

CALL OUIPUT(LS tc.NAME(J).TA.xc.rlME»

IF(LINELATo50) GO TO 21

LIMU=L INE+L

60 10 an e s e
WRITE(641CAC) MONALL)DAYWIRY ’ o
WRITELA1259) R ) o
STIME= L TRUE . ) : ) Y : ‘
LINS=t

Cant tNye

1ECISFCHINTEVL oLTe 85400) GO TO B e e e

ISEC=156EC~806400
NUMDY=HUMBY ¢
TEENUMDY L LE s MUNTILY) 6O to 31
L=t +1 :
DAY=NUUD Y=MONTEL=1Y )
WRITEEALI04N) MONAIL ) JDAYsLRY -
wWRITELG6410572)
Lthie=t
cAaNTINUE

tFLaNOTePLT) RETURN
CALL TDLOT(LDLD.L.!ooAY.DAVotNTRVL.NsrA.YAkv)

FOOMAT IHE 04BX0 A& 3X 12489 933Ks4100,12) e s e e

FORMAT(//:5Xs $TIME 14194 S TEMPERATURE 7 48X+ " TRACK I NG STAT!ON'
$ BXiVCOMMENT?o/3Xi *HH MM SS#,7X; WKELVIN nEGREES')

RE TURN

END

T PRYN Ty

DATE T2:061/18484,50 T TS

MA!N-OPT’OI'L!NECNY‘SB'SOURCEoEBCDIC.NOL[ST.NODECK-LOAD MAP ¢ NOEDIT, 104NOXREF

PRYOUT
T PRYQ - g e
PRYN 2
PRTO - . . R,
PRT( 4
PRTO 5
PRTO 6
PRYO - 7
PRTO 8
pn-ro 9 . . e R e emen e 4 o - Lt - - [EEp——
PRYTQ 1IN
PRTO 11} Tt rmem e
PRTD 12
‘PRYD 173
PRTO 14
PRYIO 18§ "= w0t o e e
PRTO 15
prTn 17 e
PRYO 13

PRYQD 29

PRTO 21 - -
PRYO 22

PRTO 23

PRYO 24

PRYQ " 25 -
PRTO 26

PRTO 27

PRTO 28

PRYD 29

PRTN 19

PRTQ 31"

PRY( 32

PRT 33

PRTD 34

quO 35 e e e e e

PRYO 36 )

PRTO 37 -~ =

PRTO 38

PRYD 39

PRYO 40

PRTQ Q] e e e e e e
PRTN a2

PRYO B = o e e e+ e e
PRTO 44 )

PRTO 45 DR

PRYTO 456

PRTD 47 - -

PRTO 48

PRYO © 49 ~— =

PRTO 59

PRTO 51

PRTO S2

PRYQG 53




I. IDENTIFICATION
A. Name : TPLOT
B. Language: FORTRAN IV
C. Machine: IBM 360
D. - Purpose: To plot the predicted Antenna-noise
“temperature on the Calcomp plotter.
E. Calling Sequence: CALL PLOT (LOLD, LNEW, IODAY,
o : IDAY, INTRVL, N, TARY)
_Néme - Dimension - Type Description
LOLD (1) I Input-Month of the starting. date
_ of predlcted period.
LNEW (1) L Input-Month of the end date of
' : predicted period. :
TODAY - (1) I Input-Day of the starting déte,
IDAY (1) RE Input-Day of the end date.
"~ INTRVL (D) I ~Input-Tracking 1nterva1 (seconds),
N (1) I Input—Vumber of the tracking
stations.
TARY (1) I Input-Predicted temperature data
- array to be plot. :
"F. _ Common Blocks:
Name Variable Dimension Type ' Description
JALMN/ MONA 12 I Input-Name of each month
MONT 12 I Input-Cummulative days of
each month
/STAID/  NAME (7) R*8 Input-Tracking station
o T o - - ¢ identification :
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Type

Name  Variable Dimension Description
TYPE (7) 1%4 Input-Tracking antenna
type code. :
LATD (7) I#4) Tnput-Degrees, Minutes .
LATM (7) 1*4 and seconds of station's
LSLAT (7) R*4 geodetic latitude.
LOND (7) I*4 Input Degreees, Minutes
LONM . (7) 1*%4 and Seconds of station's
LSLONG (7) 1%4 geodetic longitude.
LGAINA (7) R*4 Input-Receiver's peak
' antenna gain (dB)
LELMIN (1) R¥4 Input-Minimum observation
' altitude angle (deg.)
NSTA (1) I*4 Input-Number of tracking
: : stations :
JANTNA/  ANTEN (3) R*8 Tracking aﬁtennaltype.
/NEW/ FREQ (1) 1*%4 Transmitter frequency
, o ' (megacycles/second)
G. Non-System Routines Required:
Name | Entry Point
CALCOMP FRMADV
EDIT - EDIT
' GRID GRID, SETGRD, PLOT
HORLIN '-HORLIN,»VERLIN
| PLOST, ENDPLT

- PLOST

III.  METHOD

Subroutine TPLOT utilizes a plot package developed by u
WOLF Research and Development Corporation. Hardware options
for plotted output include the CALCOMP plotter or computer

printer, or both.

68



The CALCOMPvplotter is specified in the main-prOgram
and;plotted_output'with associated plotter commands are stored
on a 7-track magnetic tape, mounted on logical unit PLOTAPE.

Predwcted telemetry ‘data were stored in TARY. The

predlcted time array corresponding to predicted telemetry

data were stored in XARY.

The following operations are performed by subroutine

TARY in producing predicted data plots:

1.

. Conversion of prediction ‘time (seconds) of each

plotted value to the zero hour reference frame

';of the first plotted p01nt when a pass extends

beyond a day.

VDetermination of the density of vertical grid

lines from the time length of predicted period.
Conversion of time to days.

Determination of the density of horizontal grid

lines from the maximum and minimum plotted value.

Identification of plot frame.

Plotting of antenna-noise temperature.
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pes

PRy

'LEVEL

1SN
TSN
TN
TSN

TSN

TeN
R $1

e 2!
‘ISN

8 oA

TSN
‘150
R
"ISN
H§AY
Tt ‘TSN
CUISN

8§11
TSN
T - ‘1SN
Is4

o
1SN
TN
TSN

‘1SN
CISN
TTOT Tt RSN
[ &R

T ISN

A5N
toN
1SN
o]
1SN
ISy
15N
1SN
18N
15N
1su
1SN
ISN

———————

CISN
1SN

ceu2
€23
1004
£I25
A /)
“en7

[}
Trie
Je1D
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3t12

wa13

SN nc1a

surs

Sei6
[ o 4
29718
ou2?
oRagca |
5122
223
(e 203
2728
1126

2427

¢n28
rezo
3012
0031
932
Ny 33
N34
13238
2236
2937
nnig
0539
oD
2341
1A
2943
GQ448
2248
cCah
cAaT
nvee
149
20535
st

‘0S7/360 ‘FORTRAN'H . —
‘COMPILER 'OPTIONS — "NAME= WA!NuOPY‘Tl.LlNFCNT =589 SOURCEVEBCDICNOLIST e NODECKsLOAD s MAP ¢ NDED [T ¢ ID¢NOXREF -~ + = - oor o e
' . TPLOT ’
- - SUBRDUTINE “TPLUOTILOLD +UNEW s TODAY o [IOAY s INTRVL Ny TARY )= = ~rim vmmmm e o0 TP -
'DIMENSION ‘MON(12)..XARY(336) oo TPLO -3
UNTEGER44 "INTGA . TYPE(T7) ,FREQ TeLO 3 - - o
‘FEALYA LQLAT(T),LSLON(?)'TADY(JBG.T).LFLMIN'LGAXNA TeLO 4
REAL®A NAME(7)-yDUMY, WORDS,ANTEN(3) e TPLO 5 : - - ' -
LOGTCALY  TMETLLLI6) /7 s 1973 TO s 19730/, T™HLO 6
- THTUZ(IT)I7 CTRACKING  IINTERVAL 3=~ — = MINYTES ¢7 § =t mrm el e T == T
W OTITUI(ST) /7 YTRACKING  STATION. S ANTENNA TYYPE 3 ¢t YPLO a
-8 e TITLL(19Y/"FREIQUENCY MHAZ Y/ . ° TPLO Q - - - T - o T
‘LOSICAL®1 BYTES(8).8YY(4),0UT(4) +PCH TPLO 10 )
DATA MON/T1e28931437031430,31431.93C»31430,317 YPLO gy e T T e - e e
EQUIVALENCE (WORDBAYTES( 1) )-0 (INTSS «BYT( 1)) TPLO 12 v a-
Tt CGMMDE LALMN/MONAL L2 ] JMONTLR2) T 0 e e — U YPLO--13
covaV/srAro/NawE.Tva.LAro(7).LATM(?).LSLAY.LOND(?!.LQNM(?). TPLO 14
‘S LSUDNGUGATMALT) JLELMINGNSTA ’ TOLO 15 s e e e T T e s s e
COMMON SANMTNAZANTEN YPLO 16
"COMMON /NEW/FREQ.PCH TRPLO 17 = s - S e e e e
‘DAYR=10ODAY ’ TPLO 18
DAYP:DAYRO? . - C e — — —— - “etms e een ._"_..__»_._._«........._._.._....-...v. TpLOA . l° - —
TMA=ANG (4D TPLO 20
TFEFREQSENLGID) TMA=2000,C ©TPLD 21 - - - e
INTR=TMA/ 4, : TPLO 22
W mFUOAT(IINTRVL ) /86400, TPLD 23 - Ry i
UK =T /XY ’ TPLO 2a
DO 1A K=1.UK e s — - L P p—
14 XARY(K)‘(K—!)‘XIfDAYR TPLO 26
‘DO 12 U=1.4N TPLO 27
O0 115 I=1,UK TPLO 28
wmv(r.J)—AMIN!(TARY(I—.J).TNA‘) TPLO 29 -
‘15 'CONTINUE TPLO 3n
- rCALL FHMADV o - TS e e e i YPLO 31 - ==
"CALL "SETGRD(Lee'l-o-s'100 o Be-s=4) . TPLO 32
CALL GRID(DAYRYDAYP s 74 * “©30y0e-e TMAR .4 ¢..0 1) TPLO 33 - -me s s
‘CALL SCALE(DAYR,DAYP,0s « TMA,0) TRLO  3a
CALL MOPLINC34MRAE~N TRACKING ANTENNA TEuPERATuRE.SA.5.0.8.7.0.0) PN 3%
INTGA=MANA(LGLD) TPLO 36
- ‘DN 28 L1 ,4 ’ TTTTr s s e A . T TRLO 37 = T TTITIT T e e e e -
2C TITLIL) =AY (LY . TPLO 38
TOAYR=TFIREDAYR) . TPLO 39
ICALL CEDITUIDAYR S FL2) 1 G TETUL( T)-¢ NN, T BLY) YPLO A0
INTGA=MINAILNE W) TPLO a1} - - - - -
DO 22 L2Tlee : TPLO a2 i
T2 TITUNI 214U 2) 2BYTIL2)Y 7 s - =ee oo - —— - TPLO - A%
NUMSER=INAY -1 ’ TPLO 44
‘CALL CDXT(NUVFERq'IZ)'.TIYLI(ZSD.NN.XBL) TPLO 4S5 - e i - - b
NUMBER=INTRVL /60 . TPLD 46
CALL EDIT(NUJRFQ.'!Q)'.TlTLZ(ZZ)oNN-IBL) . TYPLO a7 -
WORDB=NAME(J) TPLO 48
DO A% lJ=1,6 o e o s T TPLO 49
4C TITLI(2C+1J)I=BYTES(1J) TPLO 59
WORDB=ANTEN(TYPE(J)) TPLO 51
D0 41 1J=4,A ) TPLO- S2
41 TITL3(43+41J)=BYTES(1J) YPLO 53
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ISN
15N
fSN
15N
. ’ 1SN
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- B -1
18N
e
154
1SN
1SN
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1SN
1SN
1SN
ISN
199
ISy
ISN
 §:371
IsSN
IS~
1SN
135N

T ISN

Jns2

oS53

D T T
vIs85
01YSA
ns7
nrsyg
ACSY
PRl
ne oY
62
nisl
S063 co
UnNeEs
6
£ 269
ST
oLTt
2072
ceT3
2074
nere
0677
0578
67
<38

60

61

12

2981 T

PAGE n02
.- .
CALL EDIT(FREQ, *13) ¢, TITLAC13) ,NN,TIBL) YPLO Sa SR . ‘ S
CALL HORLIN(TITL1+3655¢0+86340,0) ] TPLO S5 :
CALL HORLINCTITL2,3353050Ba1s00) v == mmmmme s sl s e TOL Q0 867
CALL HORLIN(YTITL3+4S51eSe(}eB8eS501) TPLO ' S7
CALL HORLIN(TITLS:1946065+841:0,C) TPLQ 58
CALL VERLING'T E M P E R A T UR E?'21:0014+405+040) TPLO 59
CALL VERLIN{*KELVIN DEGe "+113003+465¢G+0) TPLO 60 S e e
CALL HORLIN(YTIME (DAY OF THE MONTH) *423:5060,:0a7+0+0) TPLO 61 : :
D 80 N1IS1.5 - e e m e e R - S e e YR G2 e e -
X=Rel~(N1=-1)*1e75 TPLO 63
NUMBER=IFIX(TMA)=(N1=1)®INTR TPLO 64 0 vt ceonoemee e e SRR
CALL EDIT{NUMRER, *15)',0UT.NNsIBL) . TePLO 65
IF(NUMBER,S2520) 1AL=18L~1" e oo o m e - TPLO 66 — ot i ToTmmT mrmoeee s -
IF(NUMBERGENGG) 1BL=I0L-3 TPLO 67
CALL HORLIN(QUT(IBL) sNNeJe6S«X30.0) TPLO™ 68—
oo 61 H2=1.8 TPLO 69 -
X=1H(N2=1)4%1.25657 TPLO 7D o e
NUMAER=DAYR+{N2~1) . . TPLO 71
NUMBER =MD INUMBER=1,MON{LOLD) ) +1 YPLO 72 c oo T
CALL SOIT(NUMBER,*'I13)2.0UT,NNs1I8L) TPLO 73 ' .
CIF(NUMBERGLT.15) IBL=IBL~] =~ = == - TPLO-— T4
CALL HORLIN(OUT(IBL) sNNsX+0e9¢04+0) YPLO 75
CALL PLOT(XARY+TARYC19J)eJKe? ¢} v om0 oo oo TPLO 76 oLt T ommemees - -
CONTINUE . TPLO 77
CalLL DAWS . . . C e . .- - TPLO b2 R m e e Tee men s . e e )
RETURN : YPLO 79
END =777 Tt s s st e TTTTTTPLO TTBO
’ ~
’ . - ~- ~
-
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